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DEPARTMENT OF THE AIR FORCE
WASHINGTON DC 50

OFFICE OF NhE ASSISTANT SECRETARY APR 4d19393

TO: ALL INTERESTED GOVERNMENT AGENCIES, PUBLIC GROUPS, AND
INDIVIDUALS

Attached is the Final Environmental Impact Statement (EIS)
for the Space Nuclear Thermal Propulsion (SNTP) Program. This
document is provided in compliance with the regulations of the
President's Council on Environmental Quality.

This document describes the potential environmental impacts
of technology development of a Particle Bed Reactor (PBR)
propulsion system. During the past decade the PBR technology has
advanced to such a degree that the Air Force proposes to conduct
validation testing of this technology for space propulsion as part
of its SNTP program.

This document analyzes the potential environmental impacts at
two candidate test locations, the Saddle Mountain Test Station at
the Nevada Test Site and the Contairsd Test Facility at the Idaho
National Engineering Laboratory, as well as the impacts of the
No-Action Alternative.

The Record of Decision for this EIS is expected to be signed
on 7 June 1993. For further information on this program, please
contact:

Lt Col Gary Baumgartel
AFCEE/ESE

8106 Chennault Rd
Brooks AFB, TX 78235-5318

We appreciate your interest in this matter.

VEST
Deputy Assistant Secretary of the Air Force

(Environment, Safety and Occupational Health)
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COVER SHEET

FINAL ENVIRONMENTAL IMPACT STATEMENT
SPACE NUCLEAR THERMAL PROPULSION PROGRAM

a. Responsible Agency: U.S. Air Force

b. Cooperating Agency: Department of Energy

c. Proposed Action: Technology development through validation testing of a particle bed
reactor (PBR) propulsion system.

d. Written comments and inquiries on this document should be directed to: Capt. Scott
Hartford, AFCEE/ESEP, 8106 Chennault Road, Brooks AFB, TX 78235-5000.

e. Designation: Final Environmental Impact Statement (FEIS)

f. Abstract: The PBR concept has been under study in the United States since the early
1980s. During the past decade the PBR technology has advanced to the degree that the
Air Force, in carrying out its mission to investigate promising technologies for military
applications, proposes to conduct validation testing of the PBR technology for space
propulsion as part of its Space Nuclear Thermal Propulsion (SNTP) program. This
environmental impact statement has been prepared in accordance with the National
Environmental Policy Act to analyze the potential environmental consequences of the
proposed PBR construction and testing activities. The document analyzes the potential
environmental impacts at two candidate test locations, the Saddle Mountain Test Station at
the Nevada Test Site, and the Contained Test Facility at the Idaho National Engineering
Laboratory, as well as the impacts of the No-Action Alternative. The analyses include
infrastructure, land use, transportation, hazardous materials and hazardous waste
management, biological resources, cultural resources, geology and soils, noise, water
resources, and health and safety. Anticipated issues related to health and safety will be
addressed in facility designs and safety procedures so that applicable statutes, regulations,
and permits are met or exceeded. The program would cause slight increases in utility
demands, population, air emissions, and disposal of hazardous waste. Additional small
releases of radioactivity would occur due to normal operations or from an accident.
Construction would cause loss of habitat at either site; in-place mitigations. at the Nevada
Test Site would minimize impacts to the desert tortoise (a federally listed threatened
species). A warning siren or other deterrent could be used at INEL to lessen the remote
likelihood of impacts to the bald eagle (a federally listed endangered species) from flare
stack operations. No impacts that exceed applicable limits have been identified at either
candidate test location, although SNTP in combination with other potential future programs
may deplete existing disposal capacity for low-level radioactive waste more quickly then
when considered separately.
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SUMMARY

PURPOSE OF AND NEED FOR ACTION

This environmental impact statement (EIS) analyzes the potential
environmental consequences of implementing a proposal to perform testing
associated with the Space Nuclear Thermal Propulsion (SNTP) program. The
SNTP program is an activity to pursue development of nuclear reactor
technologies that have potential application to advanced space propulsion
systems. In support of its mission, the Air Force has a continuing need to
investigate new and promising technologies. The Air Force has tasked the
Space and Missiles Technology Directorate of the Phillips Laboratory with
the responsibility for validating and using advanced technologies to acquire
and maintain superior space propulsion systems. Based on its technical
merits, a nuclear technology known as a particle bed reactor (PBR) has been
identified for validation for potential application as an advanced upper stage
propulsion system.

The Air Force must comply with provisions of the National Environmental
Policy Act (NEPA), which require preparation of an EIS. This study provides
information to the decision makers and the public on the potential
environmental impacts that could result from proceeding with development
of the PBR propulsion technology through validation testing. The
Department of Energy IDOE) is a cooperating agency in the preparation of
this EIS and will participate with the Air Force in making decisions regarding
the technology validation.

ALTERNATIVES INCLUDING THE PROPOSED ACTION

The Air Force proposes to develop the technology and demonstrate the
feasibility of a PBR propulsion system that could be used to power an
advanced upper stage rocket engine. The Proposed Action for this
technology development program consists of development and testing of the
engine and propellant management system components and assemblies, and
construction and operation of validation testing facilities.

The PBR propulsion system would include a nuclear reactor consisting of an
arrangement of fuel elements containing uranium-235 fuel particles, each
one coated to provide containment of radioactive fission products.
Cryogenic hydrogen would flow through the reactor and be heated as a
result of cooling the fuel. The heated hydrogen would be expanded through
the nozzle assembly, producing thrust.

A series of tests would be performed, leading to the validation of the
concept. Tests would be sequenced to begin with testing of multiple
assemblies to demonstrate reactor fuel element operation, progress through
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tests to demonstrate the propellant management system, and culminate in
testing a series of up to ton reactors that gradually approach the desired
peformance conditions. Each test sequence would undergo a
comprehensive safety analysis in accordance with DOE procedures for
preliminary and final Safety Analysis Reports. Testing would be conducted
in strict compliance with all applicable safety and environmental regulations
and standards.

Two alternative PBR validation test sites are being considered as part of the
Proposed Action:

"Construction and operation of the POR validation test facilities at
the Saddle Mountain Test Station (SMTS) at the Nevada Test
Site INTS) Is being considered. NTS is a DOE installation
located in southern Nevada. Development of the facilities would
involve construction on approximately 100 acres at the SMTS.
Infrastructure improvements such as road improvements and
water and electric power service extensions would be required.

" Renovation of existing facilities and construction of some new
facilities at the Contained Test Facility (CTF) at the Test Area
North (TAN) area of the Idaho National Engineering Laboratory
(INEL) is being considered. INEL is w DOE installation located in
east-central Idaho. Development of the PBR validation test
facilities would involve the renovation of existing facilities on
approximately 55 acres of developed land plus additional
acreage for construction of the remaining needed facilities. The
total developed area would be approximately 100 acres.

The only alternative to the Proposed Action being considered is the No-
Action Alternative. The No-Action Alternative would result in not carrying
out the development and validation process for the PBR propulsion
technology. Development of testing facilities would not occur under this
alternative.

The Air Force's preferred alternative is to facilitate development of nuclear
thermal propulsion technology by constructing and operating a PBR
validation test facility. While both NTS and INEL appear to be acceptable
candidate locations for the test facility, the Air Force presently prefers NTS.

The Air Force's final decision, as well as DOE's site selection, will be
documented in one or more formal Records of Decision that will be made
available to the public.

SCOPE OF STUDY

The scoping period began when the Notice of Intent to prepare an EIS for
the SNTP program was published in the Federal Register on March 13,
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1992. Issues related to the SNTP program were identified in scoping
meetings held in Las Vegas, Nevada (April 7, 1992); Idaho Falls, Idaho
(April 9, 1992); St. George, Utah (April 16, 1992); and Salt Lake City, Utah
(April 22, 1992). The comments and concerns expressed at the scoping
meetings and received during the public comment period were used in
determining the scope and direction of studies and analyses required to
accomplish this EIS.

This EIS discusses the potential environmental impacts associated with
implementation of the Proposed Action, its siting alternatives, and the No-
Action Alternative. To provide the context in which potential environmental
impacts may occur at the two candidate field test locations and the
surrounding communities, existing conditions and potential changes as a
result of construction and test activities are described. Impacts to the
physical and natural environment are evaluated for infrastructure, land use,
transportation, hazardous materials/waste management, air quality,
biological resources, cultural resources, geology and soils, noise, water
resources, and health and safety.

SUMMARY OF ENVIRONMENTAL IMPACTS

This EIS considers the environmental impacts of proceeding with PBR
technology development and validation and whether to perform the testing
operations at the SMTS or the CTF. For purposes of summarizing and
comparing environmental impacts, the alternatives are arranged as follows:
proceeding with the Proposed Action at the SMTS, proceeding with the
Proposed Action at the CTF, and the No-Action Alternative.

Influencing factors include projections based on program requirements that
would likely influence the biophysical environment, including ground
disturbance, socioeconomic factors, and infrastructure demands, as well as
environmental (biophysical) impacts of the alternatives. Influencing factors
and environmental impacts are summarized below and in Table S-1.

SUMMARY OF PUBLC COMMENTS

The Draft EIS (DEIS) for the SNTP program was made available for public
review and comment from August to October 1992. Public hearings were
held in Las Vegas, Nevada (September 8, 1992); St. George, Utah
(September 10, 1992); Salt Lake City, Utah (September 15, 1992); and
Idaho Falls, Idaho (September 17, 1992). At each of these the Air Force
presented the findings of the DEIS. Public comments received both verbally
at the public hearings and in writing during the response period have been
reviewed and are addressed in Chapter 9 of this EIS. In addition, the text of
the EIS itself has been revised, as appropriate, to discuss the concerns
expressed in the public comments.
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SUMMARY OF CHANGES FROM THE DEIS TO THE FINAL EIS (FEIS)

Based on more recent studies or comments from the public, the following
major changes have been made to the EIS:

"* Additional discussion of Purpose and Need (Sections 1.2 and
1.3) is provided

"* Additional details on the description of the Proposed Action are
provided (Section 2.0)

* Analysis of roads accessing the SMTS (traffic, biological
resources) is added (Section 4.4.1 and 4.7. 1)

"* The potential for impacts from the SNTP program and the Yucca
Mountain (Nevada) Waste Repository site characterization
process is discussed (Sections 4.3.1 and 4.4.1. 1)

"* Clarification of radioactive waste classification is provided
(Section 3.5). Additional information on hazardous and
radioactive wastes is provided for both NTS and INEL. (Sections
4.5.1 and 4.5.2)

Additional information on potential DOE actions regarding
environmental restoration of DOE facilities, revisions to DOE
waste management policies and procedures, and consolidation
(reconflguration) of the U.S. nuclear weapons production
facilities and the potential for cumulative impacts for hazardous
waste management is provided (Sections 2.7, 4.5.1.4, and
4.5.2.4)

"* Additional discussion of potential Native American interests is
provided (Sections 3.8.1, 3.8.2, 4.8.1, and 4.8.2)

"* Text is revised to incorporate the results of a recent study that
no transuranic (TRU) waste would be generated (Sections 3.5
and 4.5)

"* Additional discussion on seismic and volcanic conditions at NTS
and INEL is provided (Sections 3.9 and 4.9)

"* Quantities of cryogenics are shown for the total validation test
program rather than for a single test (Section 2.3).

"* The Health and Safety discussions (Sections 3.12, 4.12, and
Appendix E) are modified to enhance clarity, including minor
modifications to some analyses to make them more consistent.
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Chapter 9 discusses the comments received from the public review process
for the Draft EIS. A number of these comments requested additional details
of design, analysis, and specific results, particularly in context of radioactive
releases, accident scenarios, and public health and safety. Some of these
details were provided where appropriate, but many of these details are more
applicable to a DOE-required Safety Analysis Report (SAR) process, which
would be performed subsequent to this environmental analysis. The
environmental analysis was based on bounding conditions, using
conservative assumptions (i.e., resulting in more severe impacts); the SAR
studies would include more detailed studies, based on less conservative,
more realistic assumptions. As a result, the SAR process is expected to
predict impacts less severe than those presented in the EIS. If in fact the
SAR process identifies greater impacts, additional analysis would be
required.

IMPLEMENTING THE PROPOSED ACTION AT SMTS

Community Setting/influencing Factors

The community region of influence for the SMTS includes Nye and Clark
counties, Nevada, including the city of Las Vegas. The program would
require a maximum of 100 personnel during the peak construction period.
Even if it is assumed that all such personnel would move into the area from
outside the region of influence, there would be a negligible effect on
population, local economy, and support service availability.

A new power line within the NTS power grid would be required; however,
there is sufficient power at NTS to support this line. Generation of solid
waste, use of water, and production of wastewater would represent a small
increase in the total requirements, given existing capacities and past
consumption levels.

No land use conflicts are anticipated as a result of implementing the
Proposed Action at the SMTS. The testing activities would be consistent
with the type of research conducted at NTS. No impacts to the Yucca
Mountain Waste Repository site characterization process are expected.

Traffic due to the Proposed Action being implemented at the SMTS would
result in a small increase on the main route connecting NTS to Las Vegas
(U.S. 95). No adverse effects are expected.

Biophysical Environment

Transportation of hazardous materials (both radioactive and nonradioactive)
would comply with all applicable regulations, and no impacts are expected.
Storage and use of hazardous materials would be consistent with current
operations at NTS.
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Nonradioactive and radioactive hazardous wastes would be disposed of in
existing disposal facilities. All such facilities have sufficient capacity to
support the SNTP program. Implementation of potential DOE environmental
restoration and waste management activities may change specific disposal

sites/procedures, and existing low level waste disposal space may be filled
more quickly, but DOE's capability to dispose of SNTP wastes would be
maintained. SNTP activities are not expected to impact the Yucca Mountain
site characterization and potential site selection process of the waste
repository.

Air quality impacts resulting from implementation of the Proposed Action at
the SMTS would include emissions of fugitive dust (particulate matter less
than 10 microns in diameter [PMIOj) and exhaust emissions from vehicles
and generators involved with both construction and operations. Control of
PM10 would minimize any impacts, and the use of diesel generators may
require permits from the state. No air quality impacts are expected from

PBR test exhausts. The hydrogen flare stack ignition system may cause
very small quantities of carbon monoxide (CO), nitrogen dioxide (NO 2), and
particulate matter (PM1o). These emissions are not expected to add
substantially to the regional air pollution inventory; however, applicable
permits may be required.

Implementing the Proposed Action at the SMTS would result in the loss of
up to approximately 100 acres of low quality vegetation. Approximately
1,000 Joshua trees would be removed as a result of facility construction
and infrastructure improvement needs. Operation of the flare stack could be
a fire hazard to nearby vegetation if vegetation control measures are not

implemented. Minimal wildlife impacts would be expected; noise from the
flare stack would frighten some animals temporarily, and any birds flying
into the hydrogen flare would be killed. No impacts to threatened or
endangered species are expected as a result of program activities at the
SMTS. However, potential impacts to the desert tortoise (a threatened
species) could arise from road maintenance and/or traffic to the site. These
potential impacts would be minimized by existing NTS mitigation measures.
No sensitive habitats would be affected as a result of the Proposed Action

at the SMTS.

No adverse impacts to archaeological, historical, Native American, or
paleontological resources are expected if the Proposed Action is
implemented at the SMTS.

No adverse impacts to geology, topography, or soils are expected; however,
localized temporary soil erosion would occur during ground-disturbing
construction activities. While effects from seismic activity are unlikely,
accidents resulting from seismic events are included in Health and Safety
analyses. Effects from potential ground motion induced by NTS
underground testing (UGT) would be mitigated by designing and building the
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facilities in conformance with Seismic Zone 4 (greatest seismic risk zone)
construction requirements.

No noise impacts to non-project personnel or sensitive receptors are
expected. Project personnel would comply with Occupational Safety and
Health Administration noise limits and preventive/protective measures.
Local wildlife would experience occasional temporary startle/fright effects.

Water use associated with implementing the Proposed Action at the SMTS
would result in a slight increase in water withdrawal from the aquifer. No

water quality or surface water impacts are expected from normal operations.

Health and Safety

Radiological hazards associated with normal reactor test operations,
radioactive material transportation, and accidents were evaluated. Analyses

were performed using selected computer modeling codes, with inputs
determined through selection of bounding case weather conditions (i.e.,
causing greatest impact), radioactive releases, and controls.

Three types of planned operations using two different sized reactor cores
were identified. The smaller of these two reactLis, the PBR Integral
Performance Element Test (PIPET) reactor, would be used in the first self-

sustained power-producing test of multiple PBR element assemblies;
whereas the larger of the two, the Ground Test Article (GTA), would involve

testing a complete PBR core to gradually approach desired system
performance conditions. Planned operations correspond to low-power and
full-power testing of the PIPET reactor core, beyond full-power testing of

this smaller reactor, and both low- and full-power tests using the larger
GTA. Potential radiological releases were analyzed for all planned
operational scenarios.

Modeling of potential radiological impacts was performed for the maximum
case year (the largest numbers of operations expected in a single year) and
the proposed test program lifetime. Results from the maximum-case year
are less than 1 percent of the environmental radiation in the NTS vicinity,
and are well below both the Environmental Protection Agency (EPA)
emission standards and the SNTP program goal of no more than 20 percent
of applicable regulatory limits. Potential impacts of the test program on
cancer fatalities and genetic defect rates were found to be extremely low
relative to the normally expected occurrences in the exposed population.

Accident situations, using extremely conservative analysis methods, were

also evaluated and a complete analysis performed for the Identified
maximum impact case: a release of a significant fraction of a PIPET core
fission product inventory during atmospheric conditions corresponding to
maximum credible impacts. (Note: A similar accident scenario involving a

S-8 SNTP FEIS



GTA core was considered but rejected from further analysis when it was
found that no reasonable event could cause such an occurrence). Results of
the PIPET analysis indicate that the total dose to a hypothetical maximally
exposed individual (MEI) would be well below accident-case siting
guidelines. The total impact on cancer fatalities and genetic defect rates
due to a maximum-case accident would be extremely low relative to the
normally expected occurrences in the exposed population.

IMPLEMENTING THE PROPOSED ACTION AT THE CTF

Community Settinglinfluencing Factors

The community region of influence for the CTF includes those portions of a
six-county ares (Bannock, Bingham, Bonneville, Butte, Jefferson, and
Madison counties) within 50 miles, including Idaho Falls. The program
would require a maximum of 100 construction personnel during the peak
construction period. Negligible effects on population, local economy, and
support service availability would result.

Electricity, solid waste, wastewater, and water supply consumption would
represent only small increases in the total requirement, given existing
capacities and past consumption levels. No land use conflicts are
anticipated as a result of implementing the Proposed Action at the CTF due
to the nature of current research activities at INEL.

Traffic due to implementing the Proposed Action would represent a small
increase on roads accessing the CTF (U.S. 33). Traffic on public roads
traversing INEL may have to be rerouted during and immediately after some
test operations. No adverse effects are expected.

Biophysical Environment

Transportation of hazardous materials (both radioactive and non-radioactive)
would comply with all applicable regulations, and no impacts are expected.
Storage and use of hazardous materials would be consistent with current
operations at INEL.

Non-radioactive and radioactive hazardous wastes would be stored and/or
disposed of in existing storage and/or disposal facilities. All such facilities
would have sufficient capacity to support the SNTP program. An INEL
performance goal for low level waste (LLW) disposal restricts disposal of
LLW with transuranic element (TRU) content of 10 to 100 nanocuries per
gram. Much less than one percent of projected SNTP LLW would fall in this

category (approximately 450 to 1,000 kilograms (990 to 2,200 pounds]).
This LLW would be stored at existing INEL storage area; ultimate disposal is
pending ongoing DOE revision to waste management practices.
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Potential actions currently being studied by the DOE (environmental
restoration of DOE facilities, revision of DOE waste management policies
and procedures, and reconfiguration of the U.S. nuclear weapons production
complex) may have cumulative effects with PBR validation testing in that
they could hasten the depletion of existing LLW disposal capacity.
However, this situation would not reduce DOE's capability to dispose of
SNTP LLW.

Air quality impacts that would occur from implementation of the Proposed
Action at the CTF would include PM,, emissions and exhaust emissions from
construction and operations (vehicles and generators). Control of PM,,
would minimize any impacts. No air quality impacts are expected from PBR
test exhausts. The hydrogen flare stack ignition system may cause very
small quantities of carbon monoxide (CO), nitrogen dioxide (NO2), and
particulate matter (PM,.). These emissions are not expected to add
substantially to the regional air pollution inventory nor affect attainment
status. Any required permits would be obtained.

Implementing the Proposed Action at the CTF would result in the loss of
approximately 50 acres of previously disturbed, low quality vegetation.
Operation of the flare stack could be a fire hazard to nearby vegetation if
vegetation control measures are not implemented. Minimal wildlife impacts
would be expected due to the developed nature of the area. Noise from the

flare stack would frighten some animals temporarily, and any birds flying
into the hydrogen flare would be killed. Although one endangered species
(the bald eagle) has been observed in the area, minimal impacts are
expected as a result of program activities. No sensitive habitats would be
affected as a result of the proposed action at the CTF.

The existing containment structure at the CTF has been determined eligible
for the National Register of Historic Places by the Idaho State Historic
Preservation Office (SHPO); possible adverse impacts are being mitigated
through consultation with the Stat. Historic Preservation Officer. No
adverse impacts to archaeological, Native American, or paleontological
resources are expected.

No adverse impacts to geology or soils are expected. The natural
topography near the site may be subjected to flooding; however, the CTF
elevation has been raised to keep the existing facilities at the site from being
flooded. New SNTP facilities are sited in a likely floodplain; these facilities
would be similarly raised and/or protected by flood-control barriers in
accordance with Executive Order 11988 (3 CFR, 1979 Compilation, p.
412). Localized temporary soil erosion would occur during ground-disturbing
construction activities. Effects from seismic and volcanic activity are
unlikely; accidents resulting from possible seismic events are included in the
Health and Safety accident analyses.
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No noise impacts to non-project personnel or sensitive receptors are

expected. Project personnel would comply with Occupational Safety and
Health Administration noise limits and preventive/protective measures.

Water use from implementing the Proposed Action at the CTF would have
negligible effects on drawdown in the aquifer and it would not affect

contaminated water being cleaned at the TAN. No water quality or surface

water impacts are expected from normal operations.

Health and Safety

Radiological hazards associated with normal and accidental reactor test
operations and radioactive material transportation were evaluated. Analyses
were performed using selected computer modeling codes, with input

determined through selection of bounding case (i.e., causing greatest

impact) weather conditions, radioactive releases, and controls.

Three types of planned operations using two different-sized reactor cores

were identified. The smaller of these two reactors, the PIPET reactor, would

constitute the first self-sustained power-producing test of multiple POR
element assemblies; the larger of the two, the GTA, would involve testing a

complete PBR core to gradually approach desired system performance
conditions. Planned operations correspond to low-power and full-power

testing of the PIPET core, beyond full-power testing of this smaller reactor,

and both low- and full-power tests using the larger GTA. Potential
radiological releases were analyzed for all planned operational scenarios.

Modeling was performed for the maximum-case year (the largest numbers of
operations in a single year) and the proposed test program lifetime. Results

from the maximum-case year are less than 1 percent of the environmental
radiation dose in the INEL vicinity, and well below both EPA emission
standards and the SNTP program goal of no more than 20 percent of

applicable regulatory limits. Potential impacts of the test program on cancer
fatalities and genetic defect rates were found to be extremely low relative to

the expected occurrences in the exposed population.

Accident situations, using extremely conservative analysis methods, were

also evaluated and a complete analysis performed for the identified
maximum-impact case: a release of a significant fraction of a PIPET core
fission product inventory during atmospheric conditions corresponding to

maximum credible impacts. (Note: A similar accident scenario involving a

GTA core was considered but rejected from further analysis when no
reasonable events could be found that would cause such an occurrence).
Results of this analysis indicate that the total dose to a hypothetical

maximally exposed individual (MEl) would be well below accident-case
allowable exposures. The total increase in cancer fatalities and genetic
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defect rates due to a maximum-cue accident would be extremely low

relative to the expected occurrencs in the exposed population.

NO-ACTION ALTERNATIVE

Under the No-Action Alternative. the Air Force would not proceed with PBR
technology development and validation. Other unrelated current actvties at
NTS and INEL would continue. No construction of new facilities would
occur at the SMTS, and no modification or construction of facilities would
occur at the CTF.

Bejau none of these activities would take place, no Impacts beyond those
occurring as a result of other current or future programs or activities would
result. No effects would occur in any of the influencing factors or
biophysical resource area.
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1.0 PURPOSE OF AND NEED FOR THE PROPOSED ACTION

This environmental impact statement (EIS) analyzes the potential

environmental consequences of proceeding with a proposal to perform

ground-based testing associated with the Space Nuclear Thermal Propulsion

(SNTP) program. The SNTP program is an activity to pursue development of
nuclear reactor technologies with potential application to advanced space
propulsion systems. The program would develop and demonstrate the

feasibility of high temperature nuclear thermal propulsion technologies.
Upon successful completion of a developmental and feasibility effort, high
temperature nuclear reactor propulsion systems could be applied to both
future advanced upper stage rocket engines and orbital transfer vehicles.

The Air Force currently considers the Particle Bed Reactor (PBR) propulsion

technology to have sufficient developmental potential to warrant continued
investigation. This EIS evaluates the potential environmental impacts

associated with the Proposed Action, which is to develop and validate PBR
technology. This document has been prepared in accordance with the
National Environmental Policy Act (NEPA) of 1969 and the Council on
Environmental Quality (CEO) regulations implementing the NEPA (40 Code

of Federal Regulations [CFRI Parts 1500-1508).

Appendix A includes a glossary of terms used, a list of acronyms and

abbreviations, and a separate list of the symbols used for
elements/chemicals discussed.

1.1 BACKGROUND

In the early 1980s, scientists at Brookhaven National Laboratory, New York,

developed the PBR concept. After years of refinement, this concept
currently consists of a bed of very small, ceramic-coated particles containing
nuclear material that are allowed to undergo a fission (atom splitting)
reaction. The intense heat from the fission reaction is removed from the
reactor by forcing a super-cooled gas through the reactor body and around

the particles; in the process the gas becomes superheated.

Use of very small, ceramically coated spheres maximizes the surface area
over which the gas can flow, resulting in very efficient transfer of heat from
the fuel particles to the gas. This arrangement also maximizes the

production of neutrons, which are both a product of the fission reaction and
necessary to sustain it. These two factors - maximum particle surface area
and high neutron production - produce a very high level of power output
from a very small quantity of fuel; in other words, the PBR has a very high
power density.
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These features soon led to designs that exploited the high power density of
the PBR. One of the most compelling of these applications is the PBR
nuclear rocket engine. The PBR engine would be a new type of nuclear
reactor that would use hydrogen as both a reactor coolant and a propellant.
In doing this, the high power density of the PBR, in conjunction with the low
molecular weight of the hydrogen, would allow both a high thrust-to-weight
ratio and a high specific impulse (1) (which relates to the efficiency at
which propellant is used to produce thrust). If validated, this concept would
enable a substantial number of missions not possible with other propulsion
systems whose design and geometrical configurations limit either the 1, or
thrust-to-weight ratio.

Recently, the government and industry have advanced the PBR technology
for potential applications to space propulsion. In 1989 each Service
Secretary attested to the breakthrough potential and utility of the concept
(Atwood, 1989). Further, the concept has been reviewed by two
independent Defense Science Boards (DSBs) (1990 DSB Task Force on
Special Technology and 1989 DSB on National Launch Strategy). Both of
these DSBs confirmed the need for development of advanced propulsion
systems and endorsed the PBR propulsion technology development
specifically. The DSB Task Force on Special Technology concluded, in part,
that:

" The PBR propulsion technology is technically sound and could
provide twice the performance (Q,,) of conventional chemical
propulsion.

" The PBR propulsion technology can be validated in conformance
with all safety and environmental criteria.

" Potential national benefits could be obtained from follow-on
applications in military, commercial/industrial, energy, and other
space programs.

" Development of the PBR propulsion technology deserves broad
support.

Other potential nuclear thermal reactor concepts with similar performance
objectives have been proposed for advanced space propulsion. Detailed
evaluation of these concepts by several governmental agencies, which
included a second DSB evaluation in 1992, concluded that:

0 The SNTP program is worthy of continued support to develop
and validate PBR propulsion technology.

* PBR propulsion development and validation would provide a
significant contribution to the knowledge and capability of future
space exploration.
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The Air Force, through the SNTP program office, is leading and coordinating
the technical, safety, environmental, and management activities of the
Department of Defense (DOD), the Department of Energy (DOE), and the
National Aeronautics and Space Administration (NASA). DOE would be
responsible for the test site and associated test facilities and for the nuclear
aspects of the program such as operations and testing, nuclear
requirements, and nuclear safety.

1.2 NEED FOR THE ACTION

Part of the Air Force's basic objectives is to be able to propel aircraft and
rockets (Section 1.3). To maintain its capability and improve its
effectiveness and efficiency, the Air Force needs to perform research,
development, and validation of new technologies that could accomplish
these objectives. Some of the activities include specific technology
development to support specific missions, others are technologies to prove a
new aerospace concept. To support development of new aerospace
concepts, several technologies, both conventional and nuclear, have been
and continue to be considered as viable research options. PBR propulsion
technology has been viewed by the Air Force as a concept with distinct
advantages over conventional propulsion capabilities. Based on technical
merit, the Air Force considers the PBR propulsion technology as the most
noteworthy option for continued research and development on the basis of
the following:

* High power density would enable a high thrust-to-weight ratio

* High 1. (roughly two to three times that of conventional
chemical systems) would substantially reduce propellant
quantities required, thereby increasing payload capacities

* Broad applicability, enabling several new missions requiring
advanced upper stage rocket engines or orbital transfer vehicles.

1.3 PURPOSE OF THE ACTION

This program is being performed in accordance with the National Space
Policy Directive 6, dated March 9, 1992, and signed by the President, in
which NASA, DOD, and DOE are specifically directed "to continue
technology development of space nuclear power and propulsion while
ensuring that these activities are performed in a safe and environmentally
acceptable manner and consistent with existing laws and regulations, treaty
obligations, and agency mission requirements.* The purpose of the action is
twofold. First, in order to be a technologically superior force in the future,
the Air Force has a continuing mission to investigate new and promising
technologies that may have potential application to (1) increase global
projection of power, (2) reduce the cost of military operations, and (3)
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reduce logistics aspects of maintaining its military force structure. Second,
there Is a corresponding mission to investigate specific concepts that can
meet future Air Force needs. With regard to this, the Air Force has tasked
the Space and Missiles Directorate of the Phillips Laboratory (a unit within
the Air Force) with the responsibility to validate and use advanced
technologies to acquire and sustain superior systems capability in areas of
space power and propulsion. The ultimate utility of these advanced
technologies is also contingent on their technical viability, cost-
effectiveness, and the overall safety strategy employed in their use.

Substantial conceptual and technical data exist to characterize the PBR
technology; however, additional information Is needed to support application
of this technology to advanced propulsion systems. The purpose of the
SNTP program would be to demonstrate the technical and economic
feasibility and safety of the PBR technology in propulsion applications,
including continued research and development addressing necessary
materials and other supporting technologies. The SNTP program office has
focused its efforts on validation of the PBR technology for these applications
and has established a requirements matrix generated from documented
mission needs, calling for less expensive and more operationally effective
access to space. This could be achieved by implementing the nuclear
thermal propulsion system in an upper stage configuration. Validation of the
technology would be accomplished through a series of ground-based partial-
and full-power tests to determine whether further system development and
integration are warranted.

The proposed PBR validation test facility would be designed with as much
flexibility as possible to accommodate the development and validation needs
of future nuclear thermal propulsion technology programs. While further
NEPA documentation may be required for future programs, the advantage of
this design flexibility is in providing an established facility that could be cost-
effectively modified to accommodate testing requirements.

1.4 DECISIONS TO BE MADE

As the lead agency, the Air Force is preparing this EIS to provide the
decision makers and the public with the information required to understand
the potential environmental consequences resulting from construction of a
test facility and PBR development and validation testing. After completion
of the EIS, one or more Records of Decision (ROD) will be issued relative to
efforts associated with the SNTP program. The ROD(s) will determine the
following:

* Whether to continue the SNTP program through the
development of nuclear thermal propulsion technology

* Whether to construct and operate a PBR validation test facility
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* Where to locate the POR validation test facility if the program is
to continue.

This EIS is limited to the PBR propulsion technology development and
validation portions of the SNTP program. Further testing will not be planned
unless the PBR propulsion technology development and validation program is
successful. Further NEPA documentation would be prepared prior to any
decisions on additional test programs, should follow-on activities be
pursued.

1.5 ENVIRONMENTAL IMPACT ANALYSIS PROCESS

The NEPA of 1969 established a national policy to protect the environment
by requiring that federal agencies consider the environmental effects of
actions in their decision-making. NEPA also established the CEO to oversee
and recommend national policies to improve the quality of the environment.
Subsequently, CEQ published regulations that described how NEPA should
be implemented. The CEO regulations encourage federal agencies to
develop and implement procedures that address the NEPA process, in order
to avoid or minimize adverse effects on the environment. Air Force
Regulation (AFR) 19-2 addresses implementation of NEPA as part of the Air
Force planning and decision-making process. Regulation 10 CFR 1021
implements NEPA for DOE decision making.

NEPA and AFR 19-2 contain guidance on the types of actions for which an
EIS must be prepared. Once it has been determined that an EIS must be
prepared, the proponent must publish a Notice of Intent (NOI) to prepare an
EIS. This formal announcement signifies the beginning of the scoping
period, during which the major environmental issues to be addressed in the
EIS are identified. A Draft EIS (DEIS) is prepared, which includes the
following:

"* A statement of the purpose of and need for the action

"* A Description of the Proposed Action and Alternatives, including
the No-Action Alternative

"* A description of the environment that would be affected by the
action and alternatives

"* A description of the potential environmental consequences of
the action and alternatives.

The DEIS is filed with the Environmental Protection Agency (EPA), and is
circulated to interested public and government agencies for a period of at
least 45 days for review and comments. During this period, a ipblic hearing
may be held so that the proponent can summarize the findings of the
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analysis and receive Input from the affected public. At the end of the
review period, all substantive comments received must be addressed. A
Final EIS (FEIS) is produced that contains responses to comments as well as
changes to the document, if necessary.

The FEIS is then filed with the EPA and distributed In the same manner as
the DEIS. Once the HEIS has been available for at least 30 days, the ROD
for the Action may be published.

The Proposed Action, including two alternative validation testing sites, and a
No-Action Alternative have been identified for the SNTP program. The two
sites are the Saddle Mountain Test Station (SMTS) at Nevada Test Site
(NTS), and the Contained Test Facility (CTF) (formerly known as the Loss-
of-Fluid Test site) at Idaho National Engineering laboratory (INEL). The
SMTS site would require new construction for all of the facilities; some
existing facilities would be modified and reused at the CTF, while some new
construction would be required. Although an earlier site narrowing report
(summarized in Appendix F) identified the SMTS as being a preferred site,
the Air Force and DOE have determined that both proposed sites are to be
considered equally in this EIS, and the preferred alternative is discussed in
Section 2.6.

The Air Force has prepared this EIS in cooperation with DOE. As a
cooperating agency, DOE would host the validation test operation at one of
the aforementioned DOE installation sites If the decision is to proceed with
the Proposed Action.

1.5.1 Scoping Process

To encourage public involvement in the decision-making process, the Air
Force began the scoping process by publishing an NOI to prepare an EIS in
the Federat Register on March 13, 1992 (Appendix B). Notification of public
scoping meetings was published in local newspapers and announced on
local radio stations. Mailers were also sent to known interested parties.

The scoping period for this EIS began on March 13, 1992. Four public
meetings were held during the scoping period to solicit comments and
concerns from the general public: at Las Vegas, Nevada, on April 7. 1992;
at Idaho Falls, Idaho, on April 9, 1992; at St. George, Utah, on April 16,
1992; and at Salt Lake City, Utah, on April 22, 1992. Representatives of
the Air Force presented an overview of the meeting's objectives, agenda,
and procedures, and described the process and purpose for the development
of the SNTP program EIS.

In addition to verbal comments, many written comments were received
during the scoping period. These comments, as well as NEPA requirements
and information from previous Air Force experience with similar programs,
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were used to determine the scope of analyses to accomplish this EIS.
Copies of this EIS have been mailed to the organizations and individuals
listed in Appendix C.

1.5.2 Public Comment Process

A Notice of Availability (NOA) was published in the Federal Register on
August 22, 1992, announcing that the DEIS was available for public review
and comment. Copies of the DEIS were made available for review in local
libraries and provided to those requesting copies. At four public hearings
held from September 8. 1992, through September 17, 1992 (at Las Vegas,
Nevada; St. George, Utah; Salt Lake City, Utah; and Idaho Falls, Idaho), the
Air Force presented the findings of the DEIS and invited public comments.
All comments were reviewed and addressed, as applicable, and have been
included In their entirety in this document. Chapter 9, Public Comments and
Responses, more thoroughly describes the comment and response process.

1.6 CHANGES FROM THE DEIS TO THE FEIS

The text of this EIS has been revised, where appropriate, to reflect concerns
expressed in public comments. These changes range from typographical
corrections to amendments of impact analysis. The major text revisions to
the DEIS are:

0 Additional discussion of Purpose and Need (Sections 1.2 and
1.3) is provided

* Additional details on the description of the Proposed Acfon are
provided (Section 2.0)

0 Analysis of roads accessing the SMTS (traffic, biological
resources) is added (Sections 4.4.1 and 4.7.1)

* The potential for impacts from the SNTP program and the Yucca
Mountain (Nevada) Waste Repository site characterization
process is discussed (Sections 4.3.1 and 4.4.1. 1)

0 Clarification of radioactive waste classification is provided
(Section 3.5). Additional information on hazardous and
radioactive wastes is provided for both NTS and INEL (Sections
4.5.1 and 4.5.2)

Additional information on potential DOE actions regarding
environmental restoration of DOE facilities, revisions to DOE
waste management policies and procedures, and consolidation
(reconfiguration) of the U.S. nuclear weapons production
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facilities and the potential for cumulative Impacts for hazadous
waste management is provided (Sections 2.7, 4.5.1.4, and
4.5.2.4)

"* Additional discussion of potential Native American interests is
provided (Sections 3.8.1, 3.8.2. 4.8.1, and 4.8.2)

"* Text is revised to incorporate the results of a recent study that
no transuranic (TRU) waste would be generated (Sections 3.5
and 4.5)

"* Additional discussion on seismic and volcanic conditions at NTS
and INEL Is provided (Sections 3.9 and 4.9)

"* Quantities of cryogenics are shown for the total validation test
program rather than for a single test (Section 2.3)

"* The Health and Safety discussions (Sections 3.12, 4.12, and
Appendix E) are modified to enhance clarity, including minor
modifications to some analyses to make them more consistent.

Other lesser discussions are also incorporated in the text or included In the
responses to the comments in Chapter 9.

Chapter 9 discusses the comments received from the public review process
for the Draft EIS. A number of these comments requested additional details
of design, analysis, and specific results, particularly in context of radioactive
releases, accident scenarios, and public health and safety. Some of these
details were provided where appropriate, but many of these details are more
applicable to a DOE-required Safety Analysis Report (SAR) process, which
would be performed subsequent to this environmental analysis. The
environmental analysis was based on conservative assumptions (i.e.,
resulting in more severe impacts); the SAR studies would Include more
detailed studios, based on less conservative, more realistic assumptions. As
a result, the SAR process is expected to predict impacts less severe than
those presented in the EIS. If in fact the SAR process identifies greater
impacts, additional environmental analysis would be required.

1.7 ORGANIZATION OF THE EIS

Chapter 1 of this EIS presents a brief history of the program, the need for
and purpose of the action, information relating to the environmental impact
analysis process, and a list of federal permits, licenses, and entitlements
potentially required for SNTP technology development activities. Chapter 2
presents a description of the PBR propulsion system, the Proposed Action,
the two siting alternatives, the No-Action Alternative, and a brief discussion
of those alternatives evaluated early in the process but later eliminated from
consideration. Chapter 3 describes the affected environment at the two
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alternative sites, including discussions on the regional environments of NTS
and INEL. Chapter 4 assesses the potential environmental consequences of
the Proposed Action at each alternative site and discusses measures that
would be taken to minimize Impacts at affected installations. Agencies that
were consulted while preparing this EIS are identified in Chapter 5, and the
names of EIS authors and contributors, and complete reference citations are
In Chapters 6 and 7, respectively. Chapter 8 contains a topic index, and
Chapter 9 presents the public comments to the DEIS and responses to those
comments. Numerous appendices provide a variety of supporting data and
documents.

1.8 RELATED ENVIRONMENTAL DOCUMENTS

A declassified EIS that was prepared for an advanced technology program
was used, in part, in the preparation of this EIS. Copies may be obtained
from the U.S. Department of Commerce, National Technical Information
Service:

National Technical Information Service
Springfield, Virginia 22161
(703) 4874600

Document No. AD/A 248408 (EIS)
Document No. AD/A 248409 (Addendum to the EIS)

1.9 RELEVANT FEDERAL PERMITS, LICENSES, AND ENTITLEMENTS

Federal permits, licenses, and entitlements that may be required are
presented in Table 1.9-1.
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2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION

This chapter discusses the Proposed Action, two alternative sites for
implementing the Proposed Action, and the No-Action Alternative. A
conceptual Particle Bed Reactor IPBR) system is described, as are the
proposed test program, test facilities, and decontamination and
decommissioning activities at the end of the program. A comparison of
environmental impacts of the proposed action and alternatives is provided in

table form. Alternatives eliminated from further consideration are
addressed.

2.1 PROJECT OVERVIEW

The Air Force proposes to develop the technology and demonstrate the
feasibility of a high-temperature POR propulsion system that could be
operated outside the atmosphere in space as an advanced upper stage
nuclear rocket engine or an orbital transfer vehicle. A conceptual propulsion
system is shown in Figure 2.1-1. The general concept of the nuclear
propulsion system involves use of the PBR to heat cryogenic hydrogen
propellant to very high temperature gaseous hydrogen. The hot hydrogen is
exhausted through a nozzle to produce thrust.

The Proposed Action for this propulsion technology development and
validation program consists principally of (1) development and validat'on of
the PeR propulsion technology, and (2) construction and operation of
necessary testing facilities.

Major technological goals of the Space Nuclear Thermal Propulsion (SNTP)
program include the achievement and control of predicted nuclear power
levels; the development of materials that can withstand the extremely high
operating temperatures and hydrogen flow environments; and the reliable
control of cryogenic and high temperature hydrogen propellant.

2.2 DESCRIPFTION OF PROPOSED ACTION

Three decisions are to be made regarding the program: (1) whether to
continue the SNTP program through the development of nuclear thermal
propulsion technology; (2) whether to construct and operate a PUR
validation teat facility; and (3) where to locate the PDR validation test
facility if the program is to continue. Information related to each of these
decisions is described in this chapter and is organized in the following
manner:

* Whether to continue with the technology. The principal PBR
subsystems are described and elements of the test program are
detailed
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" Whether to construct and operate a PUS validation test facilty.
The components of the sub-scale and full-scale test facilities are
described in this section, and requirements typical for both
construction and renovation for the facilities are detailed

"* Where to locate the PWR validation test faclity. Sites at two
Department of Energy (DOE) installations ae described: the
Saddle Mountain Test Station (SMTS) site at Nevada Test Site
(NTS), which would require new construction; and the
Contained Test Facility (CTF) site at Idaho National Engineering
Laboratory (INEL), which would require renovation of existing
facilities and new construction.

The principal technology issues and goals related to the propulsion
technology are (1) verification of the PBR concept; (2) design and fabrication
of high temperature fuel particles; 13) design and fabrication of the
concentric porous cylinders to contain the fuel particles (frits) that must
withstand high temperatures and resist adverse reactions with either the
fuel particles or the flowing coolant (hot frits) as well as distribute coolant
and match power to flow (cold frits); (4) design and fabrication of the
engine nozzle to withstand the high temperatures and to resist adverse
reactions with the I-/drogen gas; and (5) design of a reliable reactor control
system.

2.2.1 PBR Propulsion System Description

This section describes a conceptual design of a nuclear thermal propulsion
system, based on PBR technology. The final POR propulsion system design
would evolve as development occurs and can be expected to incorporate
features, parameters, and characteristics different from the concepts
presented here. The following paragraphs provide a conceptual overview of
the system and basic components for ilustrative purposes. The conceptual
system design also serves as a basis for analyzing and identifying potential
environmental consequences. While some variation is expected as the final
design is developed, the environmental consequences developed in this EIS
represent the bounding cases that will not be exceeded in the PBR validation
testing.

Use of fuel-particle technology (see Section 2.2.1.1) in reactor design is not
a new idea, and has been considered for commercial and breeder reactor
applications both in the United States and abroad. A significant advantage
in efficiency can be achieved by using a packed bed of fuel particles which,
due to high surface-area-to-volume ratio, supports operation at high power
densities while maintaining fuel temperatures at acceptable levels. This high
power density implies a high thrust-to-weight capability, which is preferable
for Air Force operations in space. As a result, the PBR concept has received
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significant attention In the technical community as a means of improving
perfomance in orbital transfer vehicles and deep-space propulsion systems.

The principal components of a conceptual POR propulsion system are the
particle bed reactor, the pressure vessel/nozzle assembly, and the propellant
management system (see Fiure 2.1-1 ). With the exception of the reactor,
most of the major components are typical of any rocket engine system and
are not unique to P1R designs. Further discussion of the principal
components is presented below.

2.2.1.1 Parled Bed Reactor. The P1R would use spherical fuel particles,
each approximately 0.5 millimeters in diameter. A typical fuel element could
contain many millions of these fuel particles. A typical particle
(Figure 2.2-1) contains a kernel of fully enriched uranium-235 IU-235)
surrounded by a porous graphite buffer layer. Next is a high-density
graphite layer which is surrounded by a final layer of zirconium carbide.
These coated multiple layers provide containment of fission products and
prevent the heated hydrogen from damaging kernel material. Prior to
implementation of the PBR test program, sufficient tests, which have
already been performed or are planned, will be completed to ensure proper
particle integrity and quality assurance. Other similar particle designs that
may have high performance characteristics (e.g., higher temperature
capability kernel or improved coating) are potential candidates for fuel
material development; however, the type and quantity of nuclear fuel
material used would remain the "mr.

Each hexagonal fuel element (see Figure 2.2-1) includes neutron moderator
material, a set of concentric frits and the fuel particles. The concentric fits
are devices that structurally support the fuel particles while allowing
hydrogen to flow through the material and cool the fuel particles. Flow
paths through an element are illustrated in Figure 2.2-1. The entire fuel
element assembly would be surrounded by a neutron reflector such as

graphite or beryllium to enhance reactor performance.

The POR configuration under consideration consists of a closely packed
array of hexagonal-shaped fuel elements, surrounded by neutron moderating
and reflector materials and reactor control devices (safety rods and control
drums) (Figure 2.2-2). Use of an array of hexagonal fuel elements allows
the option of a modular design, where the number of elements used
(e.g., 19, 37, or 61) could be tailored to produce the desired thrust.

Cryogenic hydrogen (35 to 50 Kelvin [K] or -2380 to -2230 Centigrade [CI)
coolant flows into the reactor. As it cools the fuel, the hydrogen heats up
and enters the nozzle assembly where it expands, producing thrust.

2.2.1.2 Pressure Vessel/Nozzle Assembly. The pressure vessel/nozzle
assembly (see Figure 2.1-1) would perform the following two tasks:
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* Provide pressure containment and structural support for the POR

* Collect hydrogen gas from each reactor fuel element and
accelerate the gas through the throat section of the nozzle to
generate thrust.

2.2.1.3 Propellant Management System. The purpose of the propellant
management system (see Figure 2.1-1) is to provide controlled flow and
pressure to the reactor and any ancillary subsystems. The system also

contains provisions for tank pressurization and chilldown/conditioning of
cryogenic fluid paths. During operation, cryogenic hydrogen exits the
propellant tank and enters the pump section of the turbopump assembly.
After exiting the pump, the propellant is delivered to mii reactor where It is
heated to the desired temperature. A small portion of the propellant is bled
off to power the turbopump assembly and the balance is subsequently
expanded through the nozzle.

2.2.2 Test Program

This section describes the validation testing of the PBR propulsion

technology. The proposed testing would demonstrate the technology
through a series of tests over a 5- to 1 0-year period leading to the validation
of the PBR concept. As shown in Figure 2.2-3, the tests are sequenced to
commence with fuel element testing and culminate in complete system
testing. Specifically, this test series includes the PBR Integral Performance
Element Tests (PIPETs) and the Engine Integration Tests (EITs) as well as
tests of Ground Test Articles (GTAs).

2.2.2.1 Planned Test Operation. Standard operating procedures would be
prepared for each test. Each test series would be carefully planned to
include written procedures and formal review and approval. Procedures
would also be developed for material receipt and storage, preliminary

assembly, post-irradiation component disassembly, inspection of major
components, and associated transportation requirements. Development of
operating procedures would be based upon preceding program results;
supporting experimentation; validated analysis; and safety, environmental,
and procedural requirements.

A remote inspection and maintenance system would permit timely
evaluation of the test reactors in a high-radiation environment. The
capability of conducting multiple operations using the same reactor core
assembly would depend on the ability of this system to verify the integrity
of the fuel elements prior to commencing each reactor operation.

Designs of the systems involved in test operations are only conceptual at

this time. The detailed design process would follow completion of this EIS,
if the decision is to proceed with the program. Each test sequence would
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undergo a comprehensive safety analysis as described in Chapter 4. The
forthcoming Safety Analysis Reports (SARs) would include performance
specifications and appropriate failure mode analysis associated with the
detailed designs. Analysis of safety would be conducted in accordance with

DOE procedures for the SAR process (current guidance provided in DOE
Order 5480.23).

2.2.2.2 Fuel Element Performance Tests in PIPET. The PIPET would be the
first self-sustained, power-producing PBR test (see Figure 2.2-2 for a cross

section of the PIPET reactor). This test would demonstrate the reactor fuel
element operation typical of reactor conditions (power densities, pressures,
temperatures, flow rates, and power durations) to support envisioned
missions. Data would be obtained on the fuel element, materials, and
thermal-hydraulic performance.

A maximum of 50 full-power-equivalent PIPETs (including five mini-GTAs
described in Section 2.2.2.4) would be performed over the 5-10 year
program schedule, and up to 10 PIPET cores would be used. The maximum
number of PIPETs per year would be 10 full-power-equivalent tests involving
two PIPET cores (five full-power-equivalent tests per core). Thus, while
more than 50 PIPET operations may be conducted at or less than full power,
the total impact would not exceed that of 50 full-power tests.

The PIPETs would demonstrate the performance, operability, and reliability

of fuel elements developed for the SNTP program. Although this testing
would make use of fuel element component verification data from tests in
existing facilities to help define the design envelope, such information would
not be based on exact simulation of engine system conditions. Due to the
unique conditions associated with SNTP reactor designs, the PIPETs would
be the first opportunity to validate the fuel elements. Since a large degree
of uncertainty would exist regarding the actual capabilities of the fuel
elements and the actual design envelope, design requirements of the PIPET
Effluent Treatment System (ETS) (see Section 2.2.3.1) include a provision
to handle loss of a complete core under bounding case conditions (Section
4.12.2.3) provided from accident analyses conducted by the program safety
team. An outline of the preliminary SAR for PIPET is provided in
Appendix D.

The PIPET fuel elements and major components could be shipped to an on-

site receiving/assembly building for assembly. A second option would be to
ship the assembled devices as one unit. Department of Transportation-
certified containers are available for either type of shipment. Following
receipt and component assembly, pre-operational inspections and testing
would be required. Upon completion, the reactor components would be
taken to a sub-scale test cell for installation for further pre-operational
testing and test operations.
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The initial PIPET assembly would consist of typical reactor elements.
Supplemental low-power assist elements may also be placed in the
moderator region If necessary to assure a sufficient reactivity margin. Each
of the cores could be subjected to five operating cycles at a maximum
power level of 550 megawatts (MW) for as long as 500 seconds per cycle,
with a minimum of 7 days separating each operating cycle at power. The
uranium fuel may be subjected to temperatures exceeding 3,300 K (about
3,0000 C), as would the hydrogen coolants which could be heated to
approximately 3.000 K (about 2,700 C). Hydrogen, noble gases,
halogens, volatiles, and particulates could be present in the exhaust stream.
The total inventory of fission and activation products in a PIPET reactor after
a 500-second run is shown in Table E-3 in Appendix E.

Cryogenic and ambient temperature hydrogen would be mixed externally to
obtan high-rWessure cryogenic hydrogen, which would then be supplied to
the test article. Hydrogen coolant would follow several paths through the
PIPET assembly. One path would cool the fuel elements with the hydrogen
exiting at high temperatures. A second path would cool auxiliary structures
(e.g., safety rods, reflector, support structures) with the hydrogen exiting at
significantly lower temperatures. Hydrogen would be used for immediate
post-teat cooling of the reactor core, followed by purging and decay heat
removal using helium at moderate flow rates and temperatures.

Engine component tests in the sub-scale facility would be developmental
tests to expose system components to the hot hydrogen and radiation
environment. A special nozzle may be installed to tap off hot hydrogen to
feed such propellant management system components as the mixer, the
speed control valve, and the turbine. The PIPET radiation environment
would be used to expose and evaluate critical flow or control system
components.

The remote inspection and maintenance system would be used as
appropriate for evaluation of the fuel elements and components between
individual tests in a series as well as upon completion of a series. After the
last test of a series, the PIPET canister assembly containing the fuel
elements would be removed for interim storage on site and possible
transport off site for further examination or disposal.

2.2.2.3 Non-Nucleer Engine Integration Tests. EITs would be designed to
demonstrate proper function of the propellant management system without
an operating reactor in the loop. A mock-up of the entire system would be
tested using a gas generator system to produce hot hydrogen to power the
turbopump for system checkout. The gas generator system would consist
of a liquid oxygen/liquid hydrogen combustor, a steam/hydrogen heat
exchanger, a liquid oxygen tank, a liquid hydrogen run tank, and a tank
pressurizing system. Chill and purge procedures would be developed, and
leak checks and functional tests performed. The EIT series would establish
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confidence in the control and feed system necessary to proceed to the GTA
system tests. Under current plans, the EIT series would be performed at the
validation test station described in Section 2.2.3. The use of existing off-
site facilities for portions of the EIT is also being evaluated.

During the EIT, liquid hydrogen at pressures of 310 to 345 klopacala (kPa)
(45 to 50 pounds per square Inch (psil) would be fed into the pump side of
the turbopump assembly; the gas generator would produce hydrogen gas of
approximately 2,700 K (2,400 C) which would be used to drive the turbine
side of the turbopump assembly. Performance of various components at
measured pressure, temperature, and flow conditions would be monitored.
Waste products consisting of hydrogen and oxygen gases and steam would
be vented to the atmosphere. Individual test runs would last from a few
seconds to several minutes.

A maximum of 15 EITs would be performed over the 5-10 year program
schedule. Up to five EITs would be performed prior to startup of GTA
testing, and additional EITs would be performed as needed (not to exceed a
total of 15) prior to individual GTA tests.

2.2.2.4 Ground Test Article Test. The GTAs would be a series of up to
ten reactors which gradually approach the desired performance conditions.
GTA design would evolve from technical information derived during PIPET
and other program testing. GTA tests would employ a single cutback nozzle
configuration and, through a progressively expanding test envelope, expose
the nozzle to the full performance profile values of temperature, pressure,
flow rate, and nuclear radiation fields.

A maximum of 10 full-power-equivalent GTA tests, and five mini-GTA tests
(the five mini-GTA tests are included in the 50 PIPETs) would be performed
over the 5-10 year program schedule, and up to 10 GTA cores would be
used. No more than two GTA full-power-equivalent tests would be
performed in any one year (two GTA cores, each tested once). Thus, while
more than 10 GTA test operations may be conducted at or less than full
power, the total impact would not exceed that of 10 full-power tests.

Mini-GTA

The mini-GTAs would be sub-scale versions of the GTA. Subsequent to
satisfactory operations associated with PIPETs, mini-GTAs would be
subjected to tests in the s"me sub-scale test cell used for PIPETs.

The mini-GTA reactors would be designed to more closely represent a full-
size GTA fuel element and would be operated in essentially the same way as
PIPET reactors in a sub-scale facility test cell. Approximately five tests
(included in the 50 PIPETs), each of 500-second duration at a maximum
power level of 550 MW, would be performed on each of the mini-GTAs.
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The teast matrix could potentially generate a fission product inventory in the
mini-GTA reactor similar to that generated in the PIPET cores. The total
Inventory for a 500-second run is shown in Table E-3 in Appendix E.

Full-Scale GTA

The full-scale GTA teat series would demonstrate a complete PeR operation
with feed and control hardware and a full complement of instrumentation.
Muftiple tests would be performed on each of the full-scale GTAs. The tests
would build up from critical (zero power), to low power, to operational
power and temperatures. These tests would demonstrate controllability and
stability at full power and rapid start-up and shutdown under computer
control over a simulated full mission profile.

The test series would progress from a cold flow test in which the hydrogen
gas is passed through the reactor while the core is held in a subcritical
condition, to tests in which the reactor is held critical at full power levels.
Each test would be only a few minutes in duration. The maximum time at
full reactor power for any individual core assembly of the GTA teat series
would be approximately 1,000 seconds. The test matrix associated with
each of these reactor cores could potentially generate a fission product
inventory (described in Chapter 4) resulting from a single 1,000-second
operation at a maximum power level of 2.0 gigawatta (2 million megajoules)
(see Table E-4 in Appendix E). The uranium fuel may be subjected to
extreme temperatures of approximately 3,300 K (about 3,000 C), as would
the hydrogen coolants, which could be heated to approximately 3,000 K
(about 2,7000 C).

The GTA conceptual design includes a turbopump assembly which supplies
cryogenic hydrogen to the reactor at the design operating pressures and
temperatures. Cryogenic hydrogen for the full-scale GTA teat series would
be supplied from a large liquid hydrogen tank end pressurized using a
turbopump assembly included as a part of the test article. An alternate
design would employ a facility pump to supply cryogenic hydrogen from
low-pressure storage tanks. The supply system selected would depend
upon design compromises.

2.2.2.5 Decontamination and Decmm Issoing. The testing facility would
be developed to support POR technology development activities. However,
the same facility may be used to support related research and development
of nuclear propulsion systems for other applications, following appropriate
safety and environmental analysis and documentation.

In the event that a period of inactivity should become necessary, the facility
would be preserved so that reactivation could be accomplished with a
minimum of expense and in a timely manner. All readily accessible areas
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would be decontaminated to a level allowing general access in accordance
with appropriate safety requirements (e.g. DOE Order 5400.5).

Upon completion of usable service, the facility would be decontaminated
and the ares restored to as nearly an original state as deemed practical by
the cognizant authorities at the time. DOE Order 6430.1 A (General Design
Criteria) would be applied to the design activities to enhance eventual
decommissioning activities.

A decontamination and decommissioning plan would be prepared for the
PBR validation test facility prior to the acceptance of any U-235. The plan
would be consistent with DOE Order 5820.2A Chapter V, Decommissioning
of Radioactively Contaminated Facilities. The decontamination and
decommissioning plan would be updated at the completion of testing at the
sub-scale level and at the completion of each major test program, but no
less frequently than every 5 years.

2.2.3 PER Validation Test Facilties

Demonstration of the PeR propulsion technology requires testing of reactor,
nozzle, and propellent management system assemblies, and system
integration tests. Because no facility exists that fully meets testing
rquireme, construction of a new test facility or extensive modification of
an existing facility is required. Alternative locations for the test facility were
considered and a summary of findings of the Site Narrowing Report is
provided as Appendix F. One location at NTS and one location at INEL have
been identified as reasonable alternatives for the proposed test facility.

Construction/modification of facilities would be phased to provide a sub-
scale facility to accommodate the initial testing. The sub-scale facility
would include a single test cell for the PIPET and mini-GTA test reactors as
well as the supporting infrastructure. PIPETs would include some tests to
characterize failure mechanisms and margins, in order to resolve safety,
performance, and environmental issues accurately.

If the sub-scale testing proves successful, the sub-scale facility would be
expanded to provide a full-scale facility necessary to complete the GTA
testing. The full-scale test facility would be designed to accommodate a
GTA test reactor with a capacity of 2,000 MW. It is estimated that up to
10 GTA test series would be run. Safeguards and physical security would
be provided In accordance with the DOE 5600 series of orders.

The environmental consequences of both the sub-scale and full-scale
facilities have been included in this document. Refer to Figure 2.2-4 for a
schematic diagram of the POR validation test facility.
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2.2.3.1 Sub-Scsle Facility. As shown in Figure 2.2-4. the sub-scale facility
woud iclue aconrolcomplex including the instrumentation and control

nddiagnostic systems; a receiving and assembly area; a test cell; an
interim on-site storage area; a test article transport staging area; a
confinement system; and the process fluids systems, which consist of both
the coolant supply system (CSS) and the ETS. The major features of the
sub-scale facility are discussed in detail below.

Control Complex

The control complex would be a shielded reinforced concrete building from
which access to the test facility, activities involving the test cell, and a
system to provide video surveillance over the entire test facility would be
controlled. The complex would contain all control consoles associated with
the test facility during PIPET, EIT, and GTA operational testing.

Habitability systems would be provided to ensure a safe environment for
operations personnel to achieve safe reactor shutdown, decay heat removal,
and post-reactor shutdown monitoring during normal operations. Also,
should it be necessary after an accident, these systems would provide the
operations personnel with a safe environment in the control complex until
they could leave safely.

The fire protection system for the control complex would be designed in
accordance with DOE/EP-01 08, Standard for Fire Protection of DOE
Electronic Computer/Data Processing Systems; Group 2 Ordinary Hazard
Occupancy classification; and National Fire Protection Association
Standards. These codes and regulations specify all aspects of design which
affect fire safety at the test facility.

Instrmnentation/Control and Diagnostic Systems

Instrumentation and Control System. The instrumentation and control
system would provide the required safety and control functions for all
operations at the test facility. The system would consist of sensors,
electronics, actuators, and displays necessary for remote control of all
functions associated with the test systems. In addition, the instrumentation
and control system would provide visual indication of critical system
parameters and process status to assure safe operation during all phases of
the experimental programs.

Diagnostic System. The diagnostic system would include data acquisition
equipment normally associated with an experimental activity. This
instrumentation is intended to provide the operating staff with the ability to
analyze the performance of the experimental package and is separate from
that required to ensure safe operations.
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To prevent an accident from inflicting personal injury or equipment damage,
some of the design criteria are as follows:

"* Locate the control complex in an area so that In emergencies all
critical equipment can be operated safely

"* Provide for an automatic shutdown that would be initiated if a
critical out-of-range condition Is detected

"* Ensure that remotely controlled components/equipment would
move to their safest position (e.g., by spring action) if
operational power is lost.

RecwAeV ad Assembly Area

An area would be provided to test the major components of the reactor at
the sub-scale level, to assemble, and to conduct non-nuclear testing of the
assembled components prior to their being transported to the test cell.

Sufficient space would be provided for the normal administrative
requirements associated with these activities.

Test CeN

The sub-scale facility would include a test cell to accommodate the initial
PBR validation tests. Radiation shielding would be provided by thick
reinforced concrete walls. The test cell would be designed to accommodate
the major components of the reactor and include sufficient penetrations to
provide fluids, power, and instrumentation necessary for reactor operations
as well as capability to handle and store irradiated material. The test cell

design would include appropriate fire suppression systems.

Interim On-Site Storage

Additional capability would be provided to accommodate interim storage of
irradiated fuel and reactor components pending further evaluation. This
capability would accommodate storage of multiple cores, including a pre-test
core, a core currently used in testing, and a post-test core. Such storage
would be sufficiently designed and sited to assure the stored articles could
not be affected by site operations or accidents.

Test Article Transport Staging Area

Equipment and space would be provided to allow for the operations required
to prepare and package for shipment the irradiated fuel and reactor
components for further post-irradiation examination activities.
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Confinement System

The confinement system would include the necessary equipment and
physical barriers to ensure that fission products released to the environment
ae not In excess of the design fission product release rate. The
confinement barrier for PIPETs would enclose the reactor and portions of the
ETS. Single failure criteria as defined in Title 10, Code of Federal
Regulations (CFR) Part 50(A) may require additional structures which would
be designed to accommodate, with sufficient safe margin, calculated
pressure, temperature, and energy loading conditions resulting from normal
operations and credible accidents.

Process Fluid Systems

Each type of POR test would require differing amounts of cryogenic fluids
and compressed gases. For a PIPET, approximately 240,000 gallons of
liquid hydrogen (LHJ) would be necessary to provide coolant to the reactor
fuel and to cool the effluent prior to its entry into the ETS cryogenic
adsorbers; 270,000 gallons of liquid nitrogen LNJ) to support the ETS gas-
to-gas cooler; and 7,680,000 cubic feet of ambient pressure gaseous helium
(GHe) for system purging, vessel pressurization, and decay heat removal.
Materials required for GTA- and EIT-related activities are discussed in
Section 2.2.3.2.

The process fluid systems for the sub- and full-scale test facilities would
consist of two major subsystems: (1) the CSS and (2) the ETS.

Coolant Supply System (CSS). The CSS would be composed of the
hydrogen storage system, the helium storage system, and the pipes and
valves for coolant distribution. Siting of storage vessels would be in
accordance with Air Force Regulation (AFR) 127-100, Explosive Safety

Standards. These subsystems are described below.

Hydrogen Storage System. Three types of hydrogen storage vessels would
be required at the test facility: low-pressure LH, storage, high pressure
cryogenic hydrogen storage, and high-pressure ambient temperature
hydrogen storage. The low-pressure LH2 storage would provide bulk
quantities of hydrogen for all test station activities. The liquid and ambient
temperature hydrogen would be mixed at high pressure to provide a variable
temperature hydrogen flow to the facility test cells during test operations.

Gaseous hydrogen (GH.) would also be used as a pressurant for the high-
pressure cryogenic hydrogen storage vessels.

Reactor safety concerns would require that high-pressure cryogenic
hydrogen be supplied to the test cell by two or more independent systems.
Thus the total storage volume requirement would be equally divided among
a number of storage vessels. During normal test operation, each
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independent system would supply one-half of the hydrogen flow required by
the fuel elements; however, the pipes and valves associated with each
independent supply system would be sized to accommodate the total flow
required by the reactor fuel. If a failure occurs In one system, the other
system would Increase flow to the reactor fuel and the test would be
terminated. Operational limits would be placed on the high-pressure
cryogenic hydrogen level and the ambient temperature gas storage pressure
to ensure that each of the independent systems retains sufficient hydrogen
to provide an orderly reactor shutdown, Including that portion of the decay
heat removal operation which uses hydrogen.

Each of these independent hydrogen supply systems would be protected
from projoctiles that may result from the rupture of pressure vessels, piping,
or the detonation/deflagration potentially associated with a failure in the
other systems. This protection would be provided by placing shrapnel
barriers in appropriate locations to isolate storage vessels associated with
one independent supply system from the vessels of the other. Additional
protection for the independent hydrogen supply systems would be provided
by placing shrapnel barriers in appropriate locations to isolate the high-
pressure hydrogen storage vessels from the other storage vessels
(e.g., oxygen) located at the test station.

Helium Storage System. Helium would be used at the test facility for
purging storage vessels, pipes, and test articles; for pressurizing certain fluid
storage vessels; and for removing decay heat from the test cell subsequent
to testing operations. Helium would be stored as a gas at high pressure and
ambient temperature. The helium storage vessels would be adequately
protected from projectiles by placing shrapnel barriers in appropriate
locations to isolate them from the hydrogen and other storage vessels. The
high pressure, ambient temperature helium storage for the sub-scale facility
requires a volume of 4,700 cubic feet at a storage pressure of 19
megapascals (MPa) (2,800 psi), and a temperature of 250-320 K (23-
470 C).

Coolant Distribution System. The fluids distribution system (pipes and
valves) would supply hydrogen and helium to various locations at the test
facility in appropriate quantities to support test and operational activities.
Auxiliary equipment required by the fluids distribution system would include
vaporizers to maintain pressure on the bulk LH2 storage vessels during
transfer operacions; facility pumps and vaporizers to enable filling the high
pressure ambient temperature hydrogen storage vessels; filters at the fill
stations and test cell to maintain fluid cleanliness; instrumentation to
monitor conditions in the storage vessels and distribution systems; and
mixers to deliver variable temperature hydrogen to the test cell. The pipes,
valves, and associated components of the fluids distribution system would
be designed to operate in the range of 690 kPa (100 psi) at 20 K (-253 C)
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for low-pressure LH, lines, to 41 MPa (6,000 psi) at 320 K 147 C) for GH.
lines.

Isolation valves would be located at the inlets and outlets of all pressure
vessels. Remotely actuated or pressure regulating valves would be used to
control the pressure in the storage vessels. Pressure relief devices would be
incorporated into the design of the isolation system to avoid over-pressuring
the storage vessels. Pressure relief devices would also be incorporated into
the design of any feed line that may be isolated when carrying cryogenic
hydrogen.

Large-quantity releases of hydrogen would be vented to a coolant flare
stack. Operations that are expected to release large quantities of hydrogen
are cooldown of the liquid hydrogen storage vessels, fill of hydrogen storage
vessels, and post-operational purge of hydrogen feed lines. The flare
system would be designed and sized as appropriate for the range of
expected flow conditions resulting from these operations.

Effluent Treatment System (ETS). There are three major reasons for
incorporating an ETS into the test facility. First, one of the goals of PIPET is
to validate design margins. The potential for releasing a larger quantity of
fission products increases as the operating parameters approach these
limits. The emissions of radionuclides into the ambient air from DOE
facilities are regulated by the National Emission Standards for Hazardous Air
Pollutants (NESHAP) (40 CFR 61 Sub-Part H), which specifies that the
emissions shall not exceed an amount that would cause any member of the
public to receive in any year an effective dose equivalent of 10
milliroentgen-equivalent-man (mreo) per year. While the NESHAP may allow
a member of the public to receive a dose of 10 mrem in a year, the SNTP
program would be committed to a design goal of 2 mrem per year, or
20 percent of the allowable regulatory limit. Second, because the SNTP
program is a developmental program, there would be some uncertainty in
the actual composition of the effluent. An ETS would ensure that the
emissions from planned activities would remain within the program goals
under all postulated routine operating scenarios. Third, it is a national policy
to reduce radioactive discharges to a level that is as low as reasonably
achievable (ALARA). The ETS would be designed to reduce releases of
noble gases (primarily xenon and krypton), halogens (primarily iodine),
volatile elements, and other fission products in the form of particulates'.

The ETS would be designed to accomplish the following objectives:
(1) ensure that radioactive material entering the ETS remains in a subcritical
geometry; (2) cool the test article effluent to temperatures acceptable for
normal engineering materials used in gas treatment systems; (3) remove

Appendix E shows the total expected fission product inventory of the testing activities. Chapter 4. Section 4.12,
deesdbee the expected radiologicel effects as a result of release from the ETS.
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particulates and debris from the effluent stream; (4) remove halogens, noble
gases, and vapor phase contaminants from the effluent stream; and (5) flare
the resulting hydrogen gas to the atmosphere. The effluent would pass
through the ETS in 5-10 seconds, although the noble gases would be
removed and retained for several days to allow decay of the short-lived
isotopes.

The ETS would be designed in such a manner that during test operations
and under accident conditions (including consideration of any impacts
associated with the accumulation of radiological material in the ETS) the
releases are reduced to limits derived from exposure limits for workers and
the public given existing guides, regulations, and standards. Further, it is
the policy of the program that the releases be reduced below these
established limits to ALARA, considering technical, economic, and practical
constraints.

Preliminary contaminant retention goals have been established to allow
initiation of the ETS design effort. These are:

1. To remove 99.9 percent of the most penetrating size of
particulates and condensed phase contaminants (nominally 0.3
microns) from the effluent stream

2. To remove 99.5 percent of the gas (iodine, xenon, and krypton)
and vapor phase contaminants from the effluent stream.

The stated removal efficiencies are not, at this time, intended to be
interpreted as the final performance requirements for the ETS. Analysis will
be performed to determine the release limits required to satisfy existing
guides, regulations, and standards. These limits, when considered in
conjunction with projected normal operating and accident scenarios,
potential contaminant source terms, and the ALARA principle of the
program, would be used to establish the final removal efficiencies of the
ETS.

The stated 99.9 percent solid and 99.5 percent gas and vapor phase
removal efficiencies are within the envelope of the current state of the art
for filter and adsorption media. Typical air filtration efficiencies for high
efficiency particulate air (HEPA) filters exceed 99.95 percent of the most
penetrating particle size. Based upon data obtained during the Nuclear
Furnace-1 test program at Nevada Research and Development Area (NRDA)
(Los Alamos Scientific Laboratory, 1973), krypton retention efficiencies
were demonstrated to be in excess of 99.5 percent. It should be noted that
xenon and iodine are much more readily adsorbed than krypton. Thus the
performance level defined for krypton is conservative for xenon and iodine.
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The elements of a conceptual ETS which could meet these goals are
presented in Figure 2.2-5 and described in the following paragraphs.

Crvoaenic Hvdroaen Injection. Large quantities of cryogenic hydrogen
would be injected directly into the effluent stream and lower the
temperature through bulk mixing. The required coolant flow rate would be
established by the power generated by the test article. The pipes, valves,
and associated components of the injection system would be designed to
operate at an approximate pressure of 1,500 kPa (220 psi) and a
temperature of about 20 K (R2500 C).

D. A debris retention device would be incorporated into the ETS
design to collect any debris that may be produced by failed fuel elements
and to divert the effluent flow. This device would be designed to ensure
that the material retained within it would be maintained in a subcritical
configuration. It is anticipated that the majority of debris resulting from a
fuel element failure would remain in the debris retention device. The debris
trap would be designed to be cooled so that it may be constructed using
conventional engineering materials.

HogtGasIggLe. A gas-to-gas heat exchanger would use low temperature
nitrogen to pre-cool the effluent prior to removing the noble gases. The
nitrogen would be supplied from bulk liquid storage vessels. Nitrogen

exiting the hot gas cooler would be monitored for contaminants and
exhausted to the atmosphere. Preliminary calculations indicate that
inclusion of this component could reduce the flow rate downstream of the
final mixer by half. The pipes, valves, and associated components of the
hot gas cooler would be designed to operate at an approximate pressure of
1,500 kPa (220 psi) and a temperature of about 75 K (-2000 C).

PrtniulaeIFir. The effluent would be passed through filter media
designed to remove 99.9 percent of the most penetrating size of the
remaining particulates (nominally 0.3 microns) from the stream. In addition

to the efficient removal of small particles entrained in the effluent stream,
the filters would also provide a certain amount of redundancy for larger
particles which escape the debris retention device. Granular, sintered metal
and HEPA filters, as well as other media, are being considered to perform

this function.

Cryooenic,_ixer. The effluent stream must be cooled to cryogenic
temperatures to remove the radioactive noble gases and halogens. This final
cooling would be performed by injecting cryogenic hydrogen into the
effluent stream.

Cryooenic Charcoal Adsorbers. The use of cryogenic adsorption beds and

cold traps are under consideration to remove 99.5 percent of the halogens
and noble gases from the effluent stream. The performance of the
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cryogenic adsorption beds is a function of the bed temperature, the total
bed volume, and the volumetric gas flow through the bed. The bed design
must consider these parameters to ensure retention of the radioactive
halogens and noble gases. The applicability of cold traps may be limited due
to the anticipated very low concentration of the contaminants.

Since cryogenic adsorption beds and cold traps provide only temporary
retention of radioactive gases, a final collection and/or disposal method must
be included in an effluent processing system. Retention of these gases for
several days allows for decay of the short half-life constituents and results
in a significant reduction of radioactive discharge to the environment. One
option would be to isolate the cryogenic beds and/or cold traps and vent the
gases to a cryopump. This concentrated waste would then be disposed of
appropriately. For purposes of analysis, isolation of the adsorption beds
and/or cold traps and decay of the radioactive gases followed by a
controlled release to the atmosphere was evaluated as the bounding
condition.

Flare S.ck. Finally, the remaining treated effluent would be vented and
combusted through a flare stack. Intentional burning of the remaining
hydrogen effluent would prevent the accumulation and potential

detonation/deflagration of the hydrogen in the vicinity of the test cell.

The flare stack would operate intermittently for short periods of time.
Flaring of hydrogen would occur during and immediately following each test,
for a period up to several hours. Flare ignition systems using natural gas or
electricity would be used. Relative amounts of air and hydrogen would be
mixed (approximately 35 to 45 parts air to 1 part hydrogen) to ensure
sufficient hydrogen burning to reduce explosion risk, but still operate
efficiently. Flaring is expected to involve temperatures of approximately
2,100 K (about 1,8000 C); as a result, the exhaust plume will contain high
heat levels. Exhaust from the flare stack would be primarily nitrogen, water
vapor, oxygen, and unburned hydrogen. The heated exhaust would rise as a
plume into the atmosphere. Hydrogen naturally bums with an invisible
flame; the flame would rise above the top of the flare stack (specific heights
of the stack and the flame are dependent on future design details).

An effluent monitoring system would measure the radioactive and

particulate content of the discharge stream on a real-time basis in the
various ETS stages and as released to the environment. This would alert
the operator to releases of radioactivity and/or particulates approaching
prescribed limits (i.e., Technical Safety Requirements and NESHAP). In
addition, the monitoring system would allow for initiating methods to
prevent or minimize potential releases (e.g., terminate test, isolate the filter
or adsorber having degraded performance, etc.), and would also provide
post-run quantitative estimates of total releases made to the environment
during each run.
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A number of the ETS components (potentially including but not limited to
the debris trap, filter media, and adsorber beds) may become sufficiently
radioactive to require special maintenance, testing, and inspection
procedures to minimize occupational exposure. Features to expedite all
required procedures would be incorporated into the design. The ETS design
would include appropriate shielding to prevent worker exposure to ionizing
radiation above acceptable levels. In addition, compatibility with special
equipment such as portable shielding and remote inspection and
maintenance equipment would be incorporated into the design as necessary.

Due to its function as a portion of the radionuclide confinement system, the
ETS would be designed and constructed with a level of redundancy and
reliability appropriate for safety. In addition, the system would be designed
to satisfy the single failure criteria as adopted by the program for the
confinement function and systems, and would meet the intent of all
appropriate requirements specified in 10 CFR 50 as directed by the DOE
Order 5480 series.

2.2.3.2 Full-Scale Facility. Several additions and modifications to the sub-
scale facility would be required to create a full-scale facility (see
Figure 2.2-4). Modifications include providing additional control consoles
and data acquisition capabilities in the control complex and increasing the
storage capacity to accommodate the irradiated fueled components
associated with the larger GTAs. Additions include an expanded test
complex to accommodate the GTAs, a disassembly building to enable limited
on-site post-irradiation examination (PIE) activities, an EIT area to support
non-nuclear component and propellant management system development
activities, expansion of the existing CSS and ETS systems as necessary to
provide and process the increased fluid flow rates, and a test evaluation
center to enable evaluation of acquired test data.

Test Complex

The sub-scale testing capability would be modified as necessary to provide a
test complex to accommodate testing of several (up to 10) GTAs. The GTA
test location(s) would accommodate the larger test articles and provide the
necessary fluids, power, instrumentation, and effluent treatment. The test
cell design would include appropriate fire suppression systems.

At NTS, construction of additional test cells would be required
(Section 2.3.11. If the existing CTF at INEL is capable of accommodating
GTA testing, It would be used to support additional tests by moving the
GTA to a storage location after a test and installing a new GTA in the
facility. If the CTF proves to be inadequate, additional test cells would be
constructed to accommodate the proposed testing (Section 2.3.2).
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Dleassembly Buiding

A disassembly building with an integral hot cell would be required to
accommodate initial disassembly and post-irradiation activities for Irradiated
fuel elements or test reactor assemblies. The building would have a
shielded area for unloading each test article from the cask used to transport
the assemblies from the test cell.

EIT Area

Space would be provided within the full-scale test facility to accommodate
testing of liquid hydrogen flow components for integration into the engines.
Conceptual estimates indicate that an area of approximately 1,600 square
feet would be required to accommodate this testing. This testing ares
would provide appropriate blast protection in accordance with AFR 127-100
and the DOE Explosive Safety Manual (DOE, 1990a).

Storage of gases and cryogenics to support EIT would provide for 2,900
cubic feet of GHe, 150,000 gallons of LH2, 2,900 cubic feet of GH,, and
2,300 gallons of liquid oxygen (LOX) anticipated to be necessary to support
each test.

Expanded Process Fluids

During the full-scale facility expansion, additions will be made to the process
fluid systems for supplying coolant and treating effluent. A second ETS or
major expansion to the sub-scale ETS would be constructed for GTA
operations. The full-scale ETS would incorporate information gathered from
the sub-scale ETS operation.

Storage of gases and cryogenics at the Full-Scale Facility to support GTA
would provide for 61,280,000 cubic feet of GHe, 1,920,000 gallons of LH,
and 2,160,000 gallons of LN, anticipated to be necessary to support each
test.

Test Evaluation Center

The Test Evaluation Center will provide office and computer/laboratory work
space for the engineering team required to analyze the data generated
during system tests. It will be located near the test facility, but far enough
away that it can be occupied routinely when radioactive test articles are
located in the test cells. It would typically be evacuated during power test

operations.
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2.2.4 Employment and Population

Construction andlor modification of all facilities is expected to take
approximately 18 to 24 months each for both the sub-scale and full-scale
test facilities, with an average work force of about 35 and a peak work
force of about 100. The number of personnel on site during pre-operational
activities at the sub-scale fafcit would be limited to about 30 security,
technical, administrative, and maintenance personnel. The pre-operational
staff of the full-scale facility would be approximately 50 to 60. During
actual testing operations for both facilities, the number of personnel on site
would be reduced to a minimum operating staff of no more than 10
individuals, all located within the control complex.

2.3 DESCRIPTION OF SITING ALTERNATIVES

Two sites at DOE installations have been identified as suitable locations for
the PBR validation test facility: the SMTS site at NTS, and the CTF site at
INEL. The principal exclusionary criteria considered in the site narrowing
process were 11) similar nuclear activities conducted at the installation;
(2) 15 kilometers (9.3 miles) minimum distance to the nearest urban area;
and (3) federal ownership of the facility. Both of the DOE installations have
sufficient infrastructure support. The SMTS site would require new
construction for all facilities and the extension or improvement of roads and
utilities. The CTF site has existing facilities and infrastucture but would
require some modifications to existing facilities as well as some new
construction. Both sites would require maintenance, testing, waste
management, and ultimate disposition or decontamination of the test facility
(The Harms Group, 1991).

2.3.1 SMTS

The SMTS (Figure 2.3-1) is located in the center of NTS, south of Mine
Mountain Road and west of Saddle Mountain Road (Figure 2.3-2).
Distances to the NTS boundaries from the SMTS are as follows: north 22
miles, south 19 miles, east 14 miles, and west 14 miles. Access to the test
area is controlled by the NTS Safeguards and Security Branch of the Nevada
Field Office Safeguards and Security Division. There is no free public access
to either NTS or the Nellie AFB Range Complex.

2.3.1.1 Facility Description. Selection of the SMTS would require new
construction for sub-scale and full-scale test facilities, as described in
Section 2.2.3 and as shown in Figure 2.2-4. Other infrature required
for the site includes roads, power lines, phone lines, a deep water well, and
water storage tanks (Figure 2.3-3). Transportation improvements include
new site roads and grading of existing access roads.
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2.3.1.2 Infrstuctre Requiments

Roads

Road access to the SMTS would be via either the northern route (Mercury
Highway to Mine Mountain Road) or the southern route (Saddle Mountain
Road) (Figure 2.3-2). Both Mine Mountain Road and Saddle Mountain Road
are unimproved gravel roads. These roads could be used In their existing
condition with grading, woering, and compaction as required. Maintenance
of the roadway infrastructure on NTS, including these access roads, is the
responsibility of DOE.

Power and Telephone Lines

A 34.5 kilovolt (kV) overhead power distribution line approximately
2.4 miles long would be required to connect the facility to the existing
138 kV power transmission line along Mine Mountain Road. The installation
of a stepdown transformer would also be required. Additional short-term
electrical capacity which may be needed for the SMTS could be provided by
large transportable generators. A telephone line approximately 2 mils long
would be required to tap into the existing telephone lines.

Sanltary Sewag System

A sanitary sewage system would be required for the peak 50 to 80 person
on-site staff during test preparation. The most appropriate system for the
site would be an on-site septic system. It is anticipated that less than
2,400 gallons per day of sanitary waste would be produced.

Water Supply

Water would be provided from an existing 3,680-foot-dsep, large-diameter
exploratory drill hole located near the center of Mid Valley, about 2.1 miles
southeast of the SMTS. The well Is not used for water supply purposes for
any other activities at NTS. Pumping depth would be at about 2,000 feet
below the surface. For construction and the sub-scale tests, a sunlight-
treated polyvinyl chloride water supply line to the SMTS would be laid on
the ground surface and a portable generator would be used to power the
pump for replenishing the water tank. For the full-scale systems tests,
consideration would be given to constructing a 1.5-mile-long buried water
line. Wellhead development would consist mainly of laying a concrete pad
and installing necessary pipes and valves. Access to the welhead is by an
existing unimproved road. Water would be stored in two 250,000-gallon
storage tanks which would be placed in an elevated area of the site.
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Excavation

Construction of the test facility would require eoth removal and fill for the
test site and water tank installation and grading of the roads. The cut and
fill required are approximately 26,000 cubic yards and 37,000 cubic yards,
respectively. The total area disturbed at the SMTS is anticipated to be less
than 100 acres.

2.3.2 CTF

The CTF (Figure 2.3-4) is located in the northern portion of INEL, northwest
of the intersection of Uncoln Boulevard and State Highway 33
(Figure 2.3-5).

Some existing facilities that could support P8R validation testing are already
located at the CTF site. Approximate distances to the INEL boundaries are
as follows: north 11 miles, south 28 miles, east 11 miles, and west 8
miles.

2.3.2.1 Faclity Description. Existing facilities at the CTF site consist of a
receiving/assembly/hot cell facility, an American Society of Mechanical
Engineers-certified pressure vessel (containment structure rated to 40 psi), a
control bunker, post-irradiation examination facilities, and administrative
space. An approximately 1.6-mile railroad track connects the containment
structure to the receiving/assembly/hot cell facility (Fgure 2.3-6). A
security fence with guard stations is also in place.

A number of modifications to the existing facilities would be required. It is
likely that the control building would have to be reconfigured to
accommodate the tests. The receiving/asssmbly/hot cell facility may require
modest modification to accommodate the hot test articles. The hydrogen
and helium storage ares would be located to the northeast of the CTF.
Construction and operation of the storage area and flare stack may require
the relocation of a National Oceanic and Atmospheric Administration
(NOAA) meteorological tower; this tower would be moved within the site
ares. For the sub-scale tests, portions of the ETS would probably be
located within the CTF, with the hydrogen and nitrogen supplies located to
the east of the CTF. Engineering studies have been initiated to determine if
the CTF or new test cells would be required for the full-scale test. New test
cells, if required, would be located adjacent to the CTF.

Use of the existing CTF containment structure as the sub-scale test cell
would require construction of process fluids storage and piping, the ETS,
and the flare stack. The test article would be secured to one of the special
rail cars, moved to the CTF containment structure, and connected to coolant
fluids and the ETS. Following the test and after a cool-down period, the
test article could be moved directly to the hot-cell facility for disassembly
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and PIE. Engineering studies are underway to determine renovation
requirements for the CTF vessel to provide for coolant flow, debris
collection, exhaust of propellant, purging, inerting, and venting.

2.3.2.2 Infrastructure Requirements. Infrastructure required for the
activities is already in place at the site. This includes paved roads, power
lines, telephone lines, a sanitary system, and a water supply. Intermittent
PBR validation testing may require closure of State Highways 33, 28 or 22
for short durations of less than 1 hour. Traffic would be rerouted to the
two open highways.

Excavation

Modification and construction of the test facility would affect less than
50 acres of previously disturbed land adjacent to the containment structure.
Excavation requirements are approximately 11,000 cubic yards.

2.3.3 Transportation of Hazardous and Radioactive Materials

Various quantities of GHe, 11-1, IN, and LOX would be required for PIPET,
EIT, and GTA tests (Sections 2.2.3.1 and 2.2.3.2). Table 2.3-1 lists the
limited source locations of large quantities of GHe and LH,, the number of
trips to support all tests, and the transportation requirements to supply
these materials to both the SMTS and CTF. IN, and LOX may be procured
from local suppliers and could be expected to require approximately 3,500

and 15 total trips for LN, and LOX, respectively.

Table 2.3-1. LH,/GHe Transportation Options, Program Lifetime

Total No.
Materials Potential Source Destination Miles Trips Total Miles

GHe Kelly AFB (San Antonio, TX) SMTS 1,375 5,600 7,700,000

GHe Kelly AFB (San Antonio, TX) CTF 1,600 5,600 8,960,000

LH, Air Products (Sacramento, CA) SMTS 500 3,400 1,700,000

LH, Air Products (Sacramento, CA) CTF 800 3,400 2,720,000

LH, Air Products (Tonawanda, NY) SMTS 2,375 3,400 8,075,000

LH Air Products (Tonawanda, NY) CTF 2,100 3,400 7,140,000

LH, Unde Corp. (Ontario, CA) SMTS 300 3,400 1,020,000

LH, Unde Corp. (Ontario, CA) CTF 925 3,400 3,145,000
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The distances in Table 2.3-1 and resulting analyses are based primarily on
the use of trucks to transport the gases and cryogenic liquids. Modes of
transport (e.g., trucks or rail) would be selected by the supplier based on
cost, efficiency, and scheduling. If rail were used, the material would need
to be transferred to truck at some point, because neither site alternative has
a rail spur accessing the site. The program would not build new rail spurs
for this activity.

The number of trips and transportation requirements for U-235 is discussed
In Appendix E. The impacts of potential accidents involving the transport of
U-235 are discussed in Section 4.12.2.4.

2.4 NO-ACTION ALTERNATIVE

Under the No-Action Alternative, the Air Force would not proceed with the
SNTP program. Component assembly, fabrication, and validation testing
would not be carried forward, and the PBR-propelled rocket technology
would not be developed or validated.

2.5 ALTERNATIVES EUMINATED FROM FURTHER CONSIDERATION

Early in the SNTP program planning, several other alternatives were
considered but were eliminated as unacceptable. These alternatives are
briefly discussed below.

2.5.1 Alternative Propellant

One alternative considered but not carried forward would be to use helium
rather than hydrogen as the propellant. Helium is not a suitable coolant for
the fuel elements at high power. Since the specific heat of helium is lower
than that of hydrogen, a higher helium flow rate is required to remove a
given quantity of heat. The higher helium flow rate, in conjunction with its
higher molecular weight, results in a pressure drop across the fuel element,
for any given operating power, that is higher than that for hydrogen. At a
sufficiently high power level, the helium pressure drop may threaten the
integrity of the fuel element. In addition, the specific impulse (1,) of a
rocket engine is inversely proportional to the square root of the molecular
weight of the propellant. Thus, the use of helium as a propellant would
result in an 1, that is about 70 percent of that for hydrogen. Even if lower
I, was acceptable, liquid helium would require storage and handling at a
temperature of approximately 4 K (-2690 C), a substantial increase in
complexity over hydrogen storage requirements at 20 K (-2530 C).

2.5.2 Materials and Components Testing Alternatives

2.5.2.1 Simulation of Testing and Operating Conditions. Another
alternative considered but not carried forward would be the simulation of
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testing and operating conditions in place of physical testing. The
performance of materials, components, and assemblies could be simulated
by computer codes. Significant simulation is presently included in the
program and extending this effort would be possible. However, simulation
of testing and operating conditions does not allow validation of component
performance and, therefore, would not meet program goals.

2.5.2.2 Integrated Bench Scale Tests. Another alternative considered but
not carried forward would be to perform only bench or laboratory scale tests
that incorporate PBR technology and not conduct testing at the sub-scale
facility. The use of this alternative to develop the PBR technology would
not fully demonstrate the viability of the concept. Many of the key

technical issues relate to fuel or fuel element performance under typical
reactor operating conditions. For the PBR, these conditions can only be
simulated on a complete fuel element in the sub-scale facility. Bench or
laboratory scale tests are anticipated to be a key part of development work
leading up to the sub-scale facility but not to replace it.

2.5.2.3 Continued Research and Development of Components and
Assemblies. Another alternative considered but not carried forward is to
continue research and development of the rocket components and
assemblies until more data are available on the new technologies being
developed. This would extend the schedule without moving toward meeting
the objectives of the program.

2.5.3 Alternative Locations

2.5.3.1 Initial Site Screening. The initial screening began with a review of
continental United States locations that were federally owned sites and had
access control systems in place. The sites were screened further for
similarity of operations. Several Department of Defense sites were

considered (e.g., Tonopah Test Range, Nevada, and Edwards Air Force
Base, California) but none hosted similar nuclear research operations. The
remaining sites were all DOE sites.

Early in the site narrowing process, several candidate locations within the
Nevada Test Site were evaluated for use as a PBR validation test station.
With the exception of some existing facilities at the NRDA (formerly referred
to as the Nuclear Rocket Development Station), the remaining candidates
were dismissed due to unfavorable topography, inaccessibility, or
refurbishment efforts which were obviously significant and considered

uneconomical. Major components of the NRDA test facilities had been
removed and reapplication for PBR testing was not considered reasonable.

Only the engine maintenance and disassembly (E-MAD) facility was
considered to be a reasonable candidate to support validation test activities.
However, the costs to refurbish the E-MAD facility so that a relatively small
rrt of it would be available to support PBR validation were estimated to bie
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substantially higher than the cost of building a small facility capable of
stabilizing these apecimens prior to transport and shipping them to an
existing hot cell facility for the PIE. The program concluded that this latter
approach was a more cost-effective method of conducting PIE and would
reduce the overall construction impacts by eliminating an extensive
renovation effort. Finally, the entire NRDA is habitat for the desert tortoise
which is a federally protected threatened species, which the program sought
to avoid impacting.

The second step was the exclusion of sites located less than 15 kilometers
(9.3 miles) from urban areas. This resulted in the elimination of all but four
sites.

The remaining sites at Hanford (Richland, Washington), INEL, NTS, and
Savannah River Site (SRS) (Aiken, South Carolina), were then evaluated for
mission compatibility. The Hanford Site was excluded for incompatibility
with existing operations; no suitable 1 00-acre location was available that
was compatible with existing or planned operations. The entire installation
is currently undergoing environmental restoration in accordance with a
memorandum of agreement with the state of Washington. SRS also was
eliminated due to incompatibility with existing operations. SRS produces
plutonium, tritium, and other nuclear materials for United States defense
programs. SRS is currently the primary source for tritium production in the
United States. The need to maintain separation between the SNTP test
facilities and tritium production facilities would not allow appropriate siting
of the project at SRS. SRS is surrounded by wetlands in the south and east
and is bisected by public roads to the north. Alternate locations would have
required siting on special status lands and would have increased public
safety concerns. Two sites at INEL (Quest and CTF) and one site at NTS
(SMTS) were retained for further study.

2.5.3.2 Quest Site. Although the Quest site was considered a viable
alternative when this environmental analysis process began, it has since
been eliminated from consideration, and is not analyzed further in this EIS.
The rationale for this decision, which was made by the Air Force in
May 1992, is outlined in this section (more detailed background information
is contained in Appendix G).

The Quest site is in an undeveloped, remote area located in the east-central
portion of INEL. Because earlier surveys along the road leading to the Quest
site led to the discovery of many prehistoric archaeological sites, the Air
Force commissioned a survey of the Quest site area that could be affected
by construction of the PBR validation test facility. This survey, which was
performed in April 1992, revealed the presence of an unusually high number
of diverse cultural materials. Included among the finds was an extensive
scattering of lithic and ceramic materials with features that included hearths
and associated fire-cracked rock; pottery sherds; burned bone/tooth enamel
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fragments associated with lithic materials; an extensive packrat midden; and
chinked stone walls of undetermined purpose that are unique on INEL.
These discoveries are consistent with site types that include hunting
locations, field camps where game processing occurred, and tool
modification area. Additionally. the packrat midden Is similar to those that
have, in the past, revealed important paleontological remains.

Because of the amount, richness, and diversity of the cultural materials
found, the Quest site (virtually all of which has, to date, escaped
disturbance) has the very definite potential to contribute significantly to an
understanding of North American and Idaho prehistory. Many of the sites
are consequently likely to be eligible for inclusion in the National Register of
Historic Places.

The potential importance of the Quest site from a cultural resources
standpoint has convinced the Air Force that it would be imprudent to
continue to carry the Quest site as an alternative location for the P9R test
facility. Although the Air Force could, consistent with current cultural
resources laws and regulations, perform data recovery at the Quest site and
thereafter proceed to construct the proposed test facility, this would result
in the loss of these prehistoric sites forever. Because other suitable
locations for the PBR validation test facility exist, the Air Force has
concluded that potential destruction of apparently significant prehistoric
sites is unwarranted. Consequently, in late May 1992, the Air Force
eliminated the Quest site from further consideration and analysis in this EIS.

2.6 PREFERRED ALTERNATIVE

The Air Force's preferred alternative is to facilitate development of nuclear
thermal propulsion technology by constructing and operating a POR
validation test facility. Based on environmental considerations alone, both
NTS and INEL appear to be acceptable candidate locations for the test
facility. Nonetheless, to meet requirements of the Council on Environmental
Quality regulations, and predicated principally on the fact that it has been
used for similar types of test activities in the past, the Air Force presently
prefers NTS as a location for the test facility. It must be emphasized,
however, that no decision concerning whether and where to construct and
operate a PBR validation test facility will be made until:

1. The Air Force and DOE have had an opportunity to consider fully
the environmental impacts identified in this EIS and weigh them
against other relevant factors, including economic and technical
considerations and the two agency's respective statutory
missions; and

2. The DOE Energy System Acquisition Advisory Board (ESAAB)
has completed its site selection process and made a final
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recommendation to the Secretary of Energy concerning which
candidate site is preferred if the Air Force decides to proceed
with the PBR validation test program.

The Air Force's final decision, as well as DOE's site selection, will be
documented in one or more formal Records of Decision that will be made
available to the public. Until these Records of Decision are issued, the Air
Force shall take no action concerning the SNTP program that would have an
adverse environmental impact or limit the Air Force's ability to choose
among the reasonable alternatives, including the No-Action Alternative.

2.7 OTHER FUTURE ACTIONS IN THE REGION

Several ongoing or potential future actions were reviewed in context of
cumulative environmental impacts if performed in combination with SNTP
PBR validation testing.

Yucca Mountain, Nevada, which is being considered as a location for a high-
level radioactive waste repository on NTS, is undergoing a site
characterization program which is expected to continue for some time (DOE,
1988b, 1988d). The Yucca Mountain site characterization program was
considered in context of the NTS baseline conditions, and impacts with
SNTP were analyzed as such.

The DOE is also currently studying three general categories of potential
actions:

* Development and implementation of environmental restoration
activities at all DOE facilities

* Development and implementation of revised waste management
practices at all DOE facilities

* Reconfiguration of the DOE nuclear weapons complex, to
consolidate existing activities.

Each of these actions, and the relative potential for cumulative impacts with
SNTP at NTS or INEL, are discussed below, and analyzed where applicable
in Section 4.5 (Hazardous Materials and Hazardous Waste Management).

Environmental Restoration

The environmental restoration program includes investigation of potentially
contaminated sites, implementation of remediation measures, and
development of long-term management procedures. Environmental
restoration studies can be used to develop detailed strategies on the most
effective methods for cleaning up contaminated sites or managing the sites
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to ensure that future impacts from the sites do not exceed regulatory
requirements and DOE environmental goals. A series of general alternatives
was developed in DOE, 1992f.

Proposals for restoration activities include the No-Action Alternative (in
which current management practices would continue), a series of
Institutional Control Alternatives (i.e., leaving the contamination in place,
and implementing measures to reduce or control risk of health and safety
impacts), a series of Removal and Treatment Alternatives, and alternatives
implementing various combinations of methods. Specific alternatives for
individual DOE facilities have not yet been developed.

The schedule of implementation of one or more of the alternatives is still
unknown; several additional studies are required prior to implementation of a
proposed program. The primary potential for cumulative effects is in the
area of hazardous waste management. There are insufficient details
available to quantitatively analyze these potential effects; however,
qualitative discussions are provided in Sections 4.5.1.4 and 4.5.2.4.
Remaining aspects of the program are currently too speculative to be able to
assess cumulative impacts for other resource areas (e.g., biological
resources, air quality, etc.).

Waste Management

The DOE is currently studying numerous alternative methods of revising
waste management procedures, reorganizing the waste management
system, and consolidating activities for all DOE facilities. A description of
waste management alternatives has recently been developed (DOE, 1992e).
Waste management alternatives will consider hazardous wastes, high-level
radioactive wastes, low-level radioactive wastes (LLW), low-level mixed
wastes, transuranic (TRU) wastes, greater-than-Class C wastes, and DOE
spent nuclea. ,1 (refer to the DOE Orders for descriptions of waste types).

Waste manav !ent alternatives for all waste types except spent nuclear
fuel include a series of Minimum Consolidation Alternatives, in which
portions of waste treatment, storage, and disposal activities would be
consolidated to fewer DOE facilities; a series of Maximum Consolidation
Alternatives, in which wastes from most facilities would be accumulated,
treated, stored, and disposed of in a very small number of DOE facilities;
and the No-Action Alternative, in which current practices and locations
would continue.

For spent nuclear fuel, the alternatives include the Decentralization
Alternative (limited consolidation of sites); Regionalization Alternative
(consolidation by fuel types); Centralization Alternative (maximum
consolidation); and the No-Action Alternative.
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Based on these alternatives, waste facilities at NTS and/or INEL could be
used to consolidate treatment, storage, and/or disposal of TRU waste, LLW,
low-level mixed waste, or hazardous waste from other DOE installations.

The schedule of Imgmtao of one or more of the alternatives is still
unknown; several additional studies are required prior to Im enI of a
proposed program. The study is too premina, and program specifics are
too speculative to evaluate potential cumulative inpacts in combination with
the SNTP program for most environmental resource areas; however,
sufficient data are available to identify some relative levels of potential
cumulative impacts related to hazardous waste management (Sections
4.5.1.4 and 4.5.2.41.

Reconfiguration of Nuclear Weapons Complex

The DOE is also studying alternatives to consolidate the geographically
separated nuclear weapons development and production facilities to one or a
few DOE sites (DOE, 1991 b, 1992a). This study includes a series of
proposals to consolidate the Nonnuclear Element to one of several facilities,
some presently undefined alternatives to consolidate the Research,
Development, and Testing Element, and a range of proposals to relocate
some or all of the Nuclear Element facilities at one (or very few) DOE
facilities. INEL is being considered as one site alternative for consolidation
of the Nuclear Element.

The reconfiguration project is too preliminary and speculative to assess
cumulative impacts for most environmental resource areas. If INEL is
selected for both SNTP and Nuclear Weapons Complex reconfiguration,
potential cumulative impacts could include hazardous waste management.
Amounts of hazardous wastes generated by this program would be a small
percentage of those involved in the waste management action (DOE,
1992a). Specific amounts of waste expected have not yet been
determined. Therefore, potential cumulative effects of this program can
only be qualitatively addressed at this time.

2.8 COMPARISON OF ENVIRONMENTAL IMPACTS

Environmental impacts-are summarized in Table 2.8-1.
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3.0 AFFECTED ENVIRONMENT

3.1 INTRODUCTION

This chapter describes environmental conditions at the two alternative
locations for Space Nuclear Thermal Propulsion (SNTP) program activities:
the Saddle Mountain Test Station (SMTS) and the Contained Test Facility
(CTF), including the region of influence at each location. Information is
provided to serve as a baseline from which to identify and evaluate
environmental changes resulting from the Proposed Action or alternatives.
Although this Environmental Impact Statement (EIS) focuses on the
biophysical environment, some non-biophysical elements such as land use,
public utility systems, and transportation networks in the region are
addressed. This chapter also describes the storage, use, and management
of hazardous materials. Finally, the pertinent natural resources of air
quality, biological resources, cultural resources, geology and soils, noise,
water resources, and health and safety are described.

Regions of influence will be defined for each affected resource and will
determine the geographical area to be addressed as the affected
environment. The region of influence assigns boundaries that reflect the
true geographical limit of the specific resource, defines areas that
encompass all potential impacts, provides context to allow regional
analyses, where appropriate, and uses comparable study units when utilizing
existing data bases. Although the direct project area constitutes the region
of influence limit for most resources, potential impacts associated with
certain issues (e.g. air quality, transportation, and water resources)
transcend these limits.

Baseline conditions assumed for the purpose of analysis are the conditions
as they currently exist. Impacts associated with potential program activities
may then be addressed by comparing projected conditions to existing
conditions.

3.1.1 Local Community

3.1.1.1 SMTS. The SMTS is located near the geographic center of the
Nevada Test Site (NTS), about 75 miles northwest of Las Vegas, and lies in
Mid Valley, a basin located east of Shoshone Mountain (see Figure 2.3-2).
The NTS is in southern Nye County, Nevada (see Figure 2.3-1). The NTS
contains 861,000 acres of federally owned land with restricted access, and
is bordered on three sides by the Nellis Air Force Range (2,636,800 acres),
another federally operated restricted area (Department of Energy [DOE),
1990d).
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The region of influence for population is defined as Nye County and Clark
County, Nevada, to include the main population center for Clark County,
which is the city of Las Vegas. Nye County contains mostly rural areas,
with small communities separated by great distances. The total population

according to 1990 census data for the two-county region of Influence is

759,240.

The region of influence for employment is defined as the NTS. Total

employment at the NTS is approximately 5,000, which includes government

and contractor personnel.

The NTS has been the primary location for the testing of nuclear devices in

the United States since 1951. Historic testing at NTS includes atmospheric

testing in the 1950s and early 1960s, earth-cratering experiments, and
open-air nuclear reactor engine testing. Since 1963, all nuclear weapons

tests have been carried out underground because of the limited test ban

treaty.

The NTS, in addition to its primary mission as the site for the nation's
nuclear weapons test program, was also the principal location for

ground-based testing of nuclear rocket engines in the 1960s and early
1970s. Other tests of reactors, such as the Super Kukia, have been

conducted at the NTS. From 1959 to 1973, the Nevada Research and
Development Area (NRDA) conducted full-scale tests on over twenty
reactors, including Kiwi, Peewee, Phoebus, Tory, NRX, and XE, which were

being tested as possible propulsion systems for manned exploration of deep

space. The NRDA was incorporated into the NTS in 1974.

In addition to the above tests, the Bare Reactor Experiment - Nevada was

also conducted on a 1,527-foot-tall tower located in Area 4. The tower is
now located in Area 25 of the NTS. The tower was originally constructed
for joint United States/Japanese Atomic Bomb Casualty Commission studies
to determine the approximate exposure experienced by the survivors of the

Hiroshima and Nagasaki bombings. The tower contained an unshielded
reactor on an outside elevator to determine dose by distance and shielding

measurements on target Japanese-type housing. Recently, the tower has

been used for weather and sonic boom research and for conducting tests

related to gravity.

Presently, NTS is the site of the Uquified Gaseous Fuels Spill Test Facility,
which was completed in 1986 and is located on Frenchman Flat. This

facility was constructed for the purpose of conducting tests directed at
understanding the physics of spill dispersion, minimizing spill effects, and
cleanup technology and procedures.

Area 5 is the location of the low-level Radioactive Waste Management Site

(RWMS) where defense waste from various sites across the nation are
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disposed. Area 25 is the main support area for the Yucca Mountain Project
Office at the NTS. This organization is responsible for the studies to
characterize Yucca Mountain for its suitability as a site for the storage of
civilian radioactive waste in a deep underground repository. This site
straddles 41 square miles of NTS, the Nellis Air Force Gunnery Range, and
land controlled by the U.S. Department of Interior, Bureau of Land
Management.

3.1.1.2 CTF. The CTF is located in the northern portion of the Idaho
National Engineering Laboratory (INEL) (see Figure 2.3-4) on the western
edge of the Birch Creek Plays. INEL comprises portions of Jefferson,
Bingham, and Butte counties, Idaho, and contains 580,000 acres of
federally owned land with restricted access.

The CTF is a scaled (1/5 normal size) version of a commercial pressurized
water reactor, originally conceived in 1962 as a single-accident test facility.
During construction, however, the CTF project underwent several design
changes, and construction was not completed until 1975. The first nuclear
loss-of-coolant accident simulation was conducted in the CTF in 1978. This

experiment simulated the worst possible type event that could happen in a
nuclear reactor and was the first time a pressurized water nuclear reactor

system had been subjected to such a major event. Although similar
full-scale facilities exist (e.g., in Japan), the CTF is the only nuclear reactor

test facility of its size in the world designed to simulate, as closely as
possible, all the important events that could occur during loss-of-coolant and
other accidents in commercial pressurized water reactor power plants (DOE,
n.d.). Over 40 nuclear reactor safety tests were performed at this facility

before it was deactivated in 1986; it is currently undergoing asbestos
abatement.

The region of influence for population is defined as the portions of

6 counties, Bannock, Bingham, Bonneville, Butte, Jefferson, and Madison,
that lie within a 50-mile radius of the CTF, to include the city of Idaho Falls,
which is the major population center of the area. Total 1992 estimated

population within the region of influence is 146,827.

The region of influence for employment is defined as INEL. Total

employment at INEL is 11,600, which includes government and contractor
personnel.

INEL was established by the federal government in 1949 to conduct
research and further the development of nuclear reactors and related

.equipment. The CTF is part of the Test Area North (TAN) complex located
in the northern portion of INEL (see Figure 2.3-5). TAN was originally

established in the 1950s to support the U.S. Air Force and Atomic Energy

Commission Aircraft Nuclear Propulsion Program. Facilities at TAN include
an Initial Engine Test Facility, a Technical Support Facility, and a Water
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Reactor Research Facility, as well as the CTF. A four-rail railroad track
connects the Initial Engine Test Facility and CTF areas to the Technical
Support Facility.

More than 50 reactors have been built at INEL, of which 14 are still in
operable status. Major facilities at the INEL are operated by Argonne
National Laboratory-West (ANL-W), EG&G Idaho, Babcock and Wilcox -

INEL, Westinghouse Electric Corporation, and Westinghouse Idaho Nuclear
Company.

The major facilities that support INEL programs (Figure 2.3-4) include the

following (DOE, 1991 a):

"* Naval Reactors Facility INRF): Ship propulsion reactors and
training facilities

"* Test Reactor Area (TRA): Nuclear reactor fuel and materials

testing; nuclear electronics research and development programs.

" Idaho Chemical Processing Plant (ICPP): Fuel receiving and
.storage, fuel processing, and waste management.

"* Central Facilities Area (CFA): Support services including
transportation, large shops, health services, and radiation
monitoring.

"* Power Burst Facility (PBF): Reactor used for thermal fuels
behavior studies now in stand by mode; low-level radioactive
waste reduction.

"* Auxiliary Reactor ~ARA): Materials testing, environmental
monitoring, and hot cell operation, presently in the mothball
stage.

"* Argonne National Laboratory-West (ANL-W): Breeder reactor
research and development.

"* Radioactive Waste Management Complex IRWMC): Waste
examination and certification, storage of retrievable transuranic
waste, permanent disposal of low-level beta-gamma waste.

3.2 INFRASTRUCTURE

Infrastructure includes sources and supplies of electricity, solid waste

disposal, wastewater disposal, and water. The region of influence for each

component of infrastructure is the source that would supply the utility to

each alternative site, as well as the system used to connect the source to

the alternative site.
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3.2.1 SMTS

3.2.1.1 Energy. NTS uses commercial power provided by the Nevada
Power Company over a 55-megawatt (MW) line rated at 138 kilovolts (kV).
This line is 25 years old and in fair to good condition with minimal outages.
Transmission and distribution systems with sufficient capacity to handle
existing energy requirements are in place throughout the NTS Complex and
closely parallel the road network on NTS. There is no distribution line to the
SMTS. An existing distribution line located 2.4 miles to the north has a
capacity of 1.5 MW.

3.2.1.2 Solid Waste. Eight landfills are available for the disposal of
nonradioactive, nonhazardous solid wastes. The state of Nevada requires
that landfill Operation and Maintenance Plans be approved, but does not
require permits. All landfills currently operating at NTS have plans that were
approved by the state.

The NTS disposal sites include construction and sanitary landfills or trenches
in Areas 3, 6, 20, 23, and 25, and a subsidence crater used as a landfill in
Area 9. These landfills, with the exception of the subsidence crater and the
Area 6 landfill, contain municipal and construction waste only. The
subsidence crater is used for construction wastes including dirt, sewage
sludge, and asbestos. The Area 6 landfill is approved by the state of
Nevada for disposal of hydrocarbon-contaminated waste (debris and soils).
The landfills in Areas 3, 10, and 23 are anticipated to be operational for an
additional 10 years. The landfills in Areas 20 and 25 are anticipated to be
operational for an additional five years. The landfill in Area 6 has
approximately four years of site life still available. Landfills in Areas 3, 6,
20, and 25 are temporarily closed. Two other landfills, in Areas 3 and 20,
are used for drilling mud disposal. There are no active solid waste collection
points at the SMTS. Landfills near the SMTS are located in Areas 3, 6, and
25.

3.2.1.3 Wastewater. Wastewater at NTS is treated by various means
ranging from treatment plants with primary and secondary capabilities to on-
site septic systems. No sanitary treatment facilities currently exist at the
SMTS. NTS is not required to have National Pollution Discharge Elimination
System (NPDES) permit

3.2.1.4 Water Supply. Groundwater is the only local source of water at
NTS. Drinking and industrial water for NTS are produced from supply wells
tapping four aquifers. Eleven NTS wells currently withdraw water from the
Ash Meadows subbasin and two withdraw from the Alkaline Flat-Furnace
Creek Ranch Subbasin. These wells provide water for construction, drilling,
fire protection, and consumption uses which total 695 million gallons per
year (Figure 3.2-1). Permitting of these wells is not required under state
water laws; however, the water system has several permits in place from
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the state of Nevada which require monthly bacteria sampling. Data
collected from wells located in Areas 2, 5, and 6 of NTS indicate that there
has been no detectable decline in static water level; therefore, consumption
does not exceed yield for the Ash Meadow subbasin. Total withdrawals
from two of these wells (C and C-1) in Area 6 average 0.07 million gallons
per day (MGD). Wells in Areas 5, 6, and 25 supply approximately 0.86
MGD of groundwater to NTS facilities. The nearest water source to the
SMTS is an existing 3,680-foot-deep, large-diameter exploratory drill hole
located near the axis of Mid Valley, approximately 2.1 miles southeast of

the SMTS (see Figure 3.2-1). This source is currently not used for water
supply purposes.

3.2.2 CTF

3.2.2.1 Energy. Power service to INEL is provided by an extensive
electrical transmission/distribution system composed of 56.5 miles of
138 kV transmission line, 122.6 MW transformer capacity, and seven major
substations. INEL currently uses approximately 40 MW for heating and
power. Power supplied to INEL is received from two sources: the Idaho
Power Company, and the on-site Experimental Breeder Reactor II, operated

by ANL-W. INEL has a 10-year contract with the Idaho Power Company for
electrical energy, which expires in October 1996. It allows for an increase
of power up to 55 MW with advance notice. Approximately 60 percent of
the power required for site operations is provided from the Idaho Power
Company, with the remainder generated on site by the Experimental Breeder
Reactor-Il. The CTF receives electricity from the Idaho Power Company.
The capacity of existing transformers at TAN, which also supply the CTF, is

120 MW. Existing demand for these sites is 30 MW.

3.2.2.2 Solid Waste. Municipal and construction solid wastes generated at
the CTF are separated and disposed. Municipal wastes are disposed of in
the Central Facilities Area landfill, permitted by the state of Idaho.
Construction or industrial solid wastes are disposed of in pits at INEL.

Disposal pits fU r construction waste at INEL do not require permits.

3.2.2.3 Wastewater. Nonradioactive, nonhazardous liquid effluent streams

are discharged into percolation ponds, evaporation ponds, or sewage
treatment facilities, depending on the nature of the wastewater. The
wastewater system used at the CTF includes a 4,000-gallon septic tank
connected to a 16-million-gallon lagoon. The facilities are permitted by the

state of Idaho. No NPDES permits are required.

3.2.2.4 Water Supply. Water wells at INEL tap the Snake River Aquifer,
which contains an estimated one billion acre-feet of water. INEL is
permitted to pump 52 MGD from 27 existing production wells and currently
pumps up to 6 MGD depending on facility needs (Figure 3.2-2).
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The existing CTF water systems provide a source of water for the CTF
integral test system, storage, pumping, distribution piping for fire protection
purposes, and a source of water for interfacing systems such as service
water and domestic water. The domestic water system at the CTF supplies
the demand for hot and cold water for showers, lavatories, sinks, and other
fixtures. The service water system supplies water for cooling heat
exchangers, softened and demineralized water systems, pump seals to
prevent outleakage of fluids, and various washing and flushing operations.

Water pumping and storage facilities, located approximately 1,200 feet east
of the main CTF area, consist of the following:

Two pumphouses (TAN-632 at Well Number 1 and TAN-639 at
Well Number 2), each with one pump with pumping capacity of
1,000 gallons per minute (1.44 MGD). The water table is
approximately 200 feet deep; the wells are 340 feet and
461 feet deep. Each has been tested to discharge flows up to
3,000 gallons per minute (4.32 MGD). The system can be
aligned for the well pumps to discharge into a 480,000-gallon
storage tank next to Well Number 1 or a 250,000-gallon storage
tank northeast of the CTF (described below).

A 250,000-gallon water storage tank and pumphouse were
installed approximately 350 feet northeast of the CTF reactor
area in 1980, to provide a redundant water supply for fire
protection and both domestic and service water demands. A
diesel-powered pump, rated at 1,500 gallons per minute (2.16
MGD), discharges directly into the fire hydrant piping system
that surrounds the CTF area.

3.3 LAND USE

The land use resource for this program considers whether the current and
projected land use at the alternative sites is compatible with implementation

of the Proposed Action. The region of influence for this resource is the
immediate vicinity of the alternative sites. To provide context, the general

land uses of the two installations are also described.

3.3.1 SMTS

Land within NTS is used exclusively for national defense and energy-related
purposes by DOE and is not open to public use for any purposes, such as
agricuiture, mining, homesteading, or recreation. The principal land use
areas of NTS are shown in Figure 3.3-1. The installation is separated into
land areas dedicated to nuclear research and development, testing and

development of nuclear weapons, studies to determine effects of
radioactivity, disposal of low-level waste, and logistics support for nuclear
research and development projects. Nuclear testing activities at NTS have
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included atmospheric and underground tests of nuclear explosives in Areas
2, 3, 4, 5, 7, 9, 10, 12, 19, and 20. At present, tests are conducted at
Yucca Flat, Rainier Mesa, and Pahute Mesa. Testing of nuclear reactors,
nuclear engines, and nuclear furnaces have been conducted at the Nevada
Research and Development Area located in Jackass Flats.

Area 5 contains the RWMS for the disposal of low-level waste generated by
several DOE facilities. A full range of site-support activities include the
central control point for nuclear test operations in Area 6, the northern camp
area in Area 12, and Mercury in Area 23 on the southern end of NTS.
Billeting is available at Mercury.

A small portion of Area 14 approximately 3 miles north of the SMTS was
previously used for solid propellant testing. The SMTS site is undeveloped
and is reached by unimproved dirt roads.

As discussed in Section 3.1.1.1, Area 25 includes the Yucca Mountain area,
which is undergoing site characterization for a high-level radioactive waste
repository. Site studies for this activity are governed by 10 CFR 960,
General Guidelines for the Recommendation of Areas for Nuclear Waste
Repositories.

3.3.2 CTF

INEL operates as a DOE multi-program installation. The primary function of
INEL is to conduct research on nuclear reactors and related equipment.
Unlike NTS, INEL does not categorize the land uses on the installation by
functional area. There are two distinct land uses on INEL: research and
development, and grazing area (Figure 3.3-2). Within the research and
development land use, 11 facilities/areas are dedicated to specific programs.
Each facility is separated by large open spaces that provide appropriate
buffer and safety zones between the facilities. The grazing area has been
established by DOE permit as a safety buffer between the test areas and
public lands. INEL maintains the authority to restrict grazing during
operational activities.

The facility site areas (see Figure 3.3-2) contain programs that support the
INEL function; examples of facilities/activities are ship propulsion reactors
and training facilities, materials testing, breeder reactor research and
development, and disposal of radioactive waste.

The CTF site was originally constructed as an operational test facility, and is
functionally pert of the TAN complex. The CTF site represents less than
0.01 percent of the total land area of INEL (see Figure 3.3-2). Facility
structures include the Containment and Service Building, the Control and
Equipment Building, and other support facilities. A specially designed
railroad flatcar is available to transport mobile reactor assemblies into and
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out of the containment vessel. Systems for operating and monitoring the
reactor are located inside structures immediately adjacent to the
containment vessel. The CTF is currently undergoing asbestos abatement.

3.4 TRANSPORTATION

Transportation includes those aspects of roadways that would be used by
program employees and to support operational requirements at the
alternative sites and includes airspace considerations at the alternative sites.
The region of influence for roads is the installation road network as well as
major roads connecting the installation with nearby communities; the
airspace regions of influence for the SMTS is NTS and adjoining Nellis
Range, and for the CTF is INEL.

3.4.1 SMTS

3.4.1.1 Transportation. Access to the SMTS is provided by unpaved,
gravel roads (see Figure 2.3-2). Mid Valley Road, connecting SMTS with
Pahute Mesa Road to the north and with Cane Springs Road to the south, is
a narrow gravel road. Mine Mountain Road to the east of the SMTS is a
two-lane gravel road providing access from Mercury Highway. Saddle
Mountain Road is a two-lane gravel road to the south of the SMTS,
providing access from Lathrop Wells Road and the Nevada Research and
Development Area. During underground testing, both Mine Mountain Road
and Saddle Mountain Road may be blocked for access.

Access to NTS is controlled at all times. The access for all construction
materials would be via U.S. 95 and Mercury Highway. Mercury Highway is
a paved, two-lane road that runs north-south on the east side of the site,
connecting to U.S. 95 at the southeastern end of NTS. Mercury Highway is
used by the majority of traffic traveling to existing test sites and support
sites, with the primary access gate to NTS located approximately one mile
north of the junction with U.S. 95. A second access point on Mercury
Highway, located in the northeastern comer of NTS, can be reached from

State Route 375, approximately 21 miles northeast of the NTS boundary.
Lathrop Wells Road on the southwest comer of NTS provides access from

U.S. 95.

U.S. 95 and Mercury Highway provide the only public access to NTS. From
Las Vegas to the junction with Mercury Highway, U.S. 95 is a four-lane,
divided highway, with an annual average daily traffic (AADT) volume of
3,400 vehicles. Peak hour (6:30 a.m. to 8:00 a.m. and 4:30 p.m. to 6:30
p.m.) traffic volume at the Mercury Highway Junction 13 is approximately
550 vehicles. West of the Mercury Highway Junction, U.S. 95 is reduced
to two lanes, and has an average traffic volume of 2,535 AADT.
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Approximately 5,000 commuting employees use their private automobiles,
travel In car pools, or rids in chartered buses to and from work.
Approximately 100 buses operate from Las Vegas to NTS on a daily basis.

3.4.1.2 Akrpace. The airspace overlying NTS and the adjoining Nellis
Range is referred to as the Nellis Range Complex. All the airspace within
the complex Is restricted. This restricted area is set aside by the Federal
Aviation Administration to accommodate activity that presents a hazard to
non-participat aircraft, either military or civilian. These area within the
Nellis Complex are designated geographically and vertically to ensure safe
separation of aircraft. Also, the air traffic control of the ranges is provided
by Nellie Air Force Base in coordination with DOE at NTS.

3.4.2 CTF

3.4.2.1 Transportation. Ninety miles of paved U.S. and state highways
cross through INEL (see Figure 2.3-4). U.S. 20 and 26 pass through the
southern portion of INEL. Average traffic volume on U.S. 20 at the junction
with U.S. 26 is 2,290 AADT, with peak hour traffic of 400 to 450 vehicles.
Average traffic volume on U.S. 26 at this junction is 1,050 AADT. State
Highways 22, 28, and 33 pass through the northern portion of INEL. These
highways are open to the public. Access to the interior portions of the INEL
facilities is controlled at check points manned by security guards.

The CTF is located at the end of Snake Avenue In the northern portion of
INEL, approximately two miles from the intersection of Uncoln Boulevard
and State Route 33. State Route 33 connects with Interstate 15
approximately 25 miles north of Idaho Falls. Average traffic volume on
Highway 33 at the intersection of Highway 28 is 530 AADT. Uncoln
Boulevard, which is not open to the public, is the main road that connects
the CTF to the southern portion of INEL, and to U.S. 20. The distance from
the CTF to U.S. 20 is approximately 28 miles.

Commuting employees are transported from their communities to INEL by
approximately 130 passenger buses. These buses transport 4,000 to 5,000
employees daily and run on regular schedules from the surrounding
communities of Arco, Pocatello, Blackfoot, Idaho Falls, Rigby, Rexburg,
Shelley, and Mackay. The remainder of the employees commute using
private vehicles or work in Idaho Falls.

INEL occasionally requires the closure of public roads to transport high
activity or large size loads from site to site. A typical scenario during the
mid-1 970s to early 1980s was the transportation of a large Irradiated
materials shipment cask that required the closure of 17 miles of U.S. 20 in
order to safely move it from the Test Reactor Area to ANL-W. Closures of
public roads in such instances are negotiated with the state of Idaho and
closure plans implemented. For large cask shipments, approval of the State

3-14 SNTP FEIS



of Idaho Transportation Department was obtained in the transportation plan
document and in the oversize load permit.

3.4.2.2 Airspace. The airspace around INEL is designated by Federal
Aviation Regulation as a National Security Area. Flights below 6,400 feet
mean sea level (MSL) are prohibited. The elevation of the CTF is
approximately 4,800 feet MSL. Therefore, no aircraft will be closer to the
ground than approximately 1,600 feet.

3.5 HAZARDOUS MATERIALS AND HAZARDOUS WASTE MANAGEMENT

Hazardous materials and hazardous waste management activities at both the
SMTS and the CTF are governed by specific environmental regulations. For
the purpose of the following analysis, the terms hazardous waste and
hazardous materials mean those substances defined as hazardous by the
Comprehensive Environmental Response Compensation and Liability Act,
42 U.S. Code (USC) 19601-9675, as amended, and the Solid Waste
Disposal Act, as amended by the Resource Conservation and Recovery Act
(RCRA), 42 USC 16901-6992, as amended. In general, this includes
substances that, because of their quantity, concentration, or physical,
chemical, or infectious characteristics, may present substantial danger to
public health or welfare or the environment when released.

Transportation of hazardous materials is regulated by Department of
Transportation regulations within Chapter 49 of the Code of Federal
Regulations (CFR). In the states of Nevada and Idaho these regulations are
not supplemented by state statute or regulation.

All fuel fabrication and fuel assembly operations would be performed by a
commercial vendor. For a conservative estimate, Lynchburg, Virginia (the
most distant possible source of fuel) is used to determine shipping distance.
The vendor would package these PBR fuel elements into a criticality-safe
configuration and provide a shipping container suitable for over-the-road
shipments. DOE would assume accountability for the nuclear fuel material
at the point of fabrication and provide safe, secure transportation to the
proposed testing location.

All radioactive waste materials generated during PBR validation testing
activities are expected to meet the acceptance criteria for low-level wastes
(LLW). Related functions associated with both preparations for testing and
post-test activities could generate a small volume of mixed wastes. To
show how the SNTP waste management program relates to the general
waste manegement requirements applicable to all DOE facilities, the
following discussion includes consideration of waste classifications other
than those anticipated as a result of the proposed action. DOE Order
5820.2A (Radioactive Waste Management) defines six materials
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classifications of concern in managing radioactive wastes. Installation
specific information is provided in sections 3.5.1 and 3.5.2.

NTS and INEL operate under Waste Minimization and Pollution Prevention
Awareness Plans (DOE, 1991., 1992b, 1992d). These plans identify waste
management techniques, implement minimization procedures, and develop
site-wide goals pursuant to DOE Orders 5400.1, 5400.3, 5820.2A, and
RCRA. To this end, NTS and INEL are committed to eliminate or reduce the
total amount of hazardous waste they generate.

In November 1989, the Secretary of Energy established the United States
Department of Energy Office of Environmental Restoration and Waste
Management (EM) for the purpose of consolidating DOE environmental
restoration and waste management activities. Ongoing and future studies
related to the DOE-wide EM program discussed in Section 2.7 may modify
the waste management procedures and restoration activities; however,
capabilities are not expected to change significantly.

High-Level Waste (HLW): HLW is produced only during the reprocessing of
spent nuclear fuel. It has been determined that the fuel elements irradiated
during PBR validation testing activities would be of negligible economic
value considering the cost of recovery. Since the material would not be
reprocessed, HLW could not be generated.

Transuranic (TRU| Waste: TRU wastes contain concentrations greater than
100 nanocuries per gram of alpha-emitting radionuclides with atomic
numbers greater than 92 and radioactive half-lives longer than 20 years.
Under the projected PBR validation test conditions, the maximum
concentration of TRUs will not exceed 80 nanocuries per r
Consequently, there will be no TRU wastes generated in ass ,ation with
the proposed action; however, to provide a complete evaluation of the
existing environmental conditions, the capabilities for managing TRU waste
are discussed in site specific sections, and associated transportation
analyses are presented in Appendix E.

Spent Nuclear Fuel: Spent nuclear fuel is defined as any fuel material
permanently withdrawn from a reactor after irradiation which is essentially
complete or intact. This broad definition does include the fuel materials
irradiated during PBR validation testing activities; however, the hazards
resulting from the proposed action are very low when compared to that
associated with spent nuclear fuel resulting from the production of either
power or plutonium. The DOE Order provides that fissionable materials
irradiated only for research and development (i.e., not for production of
power or plutonium) and containing less than 100 nanocuries per gram of
TRUs may be treated as low-level waste.

3-16 SNTP FEIS



Because the spent nuclear fuel materials removed from the POR validation
test facility meet the criteria of the DOE Order, it is the intent of the SNTP
program to dispose of the material as LLW in disposal facilities currently

available at each of the candidate sites. Ultimate disposition of these
materials, as well as other LLW, is discussed in Sections 4.5.1 and 4.5.2 for
NTS and INEL, respectively. The relatively low hazards associated with
these materials do not warrant displacement of very limited volumes which
will become available in extremely expensive repositories designed for the
far more hazardous commercial spent nuclear fuels. In the event that such
disposal is not feasible, both facilities have the capability to store (not
dispose of) the material as "spent nuclear fuel* until such time as DOE
procedures and requirements for disposing spent nuclear fuel have been
defined. Due to the relatively low hazards associated with these materials
as compared to commercial spent nuclear fuels and the projected limited
volumes available for the commercial spent nuclear fuels, the irradiated fuels
resulting from the proposed action may not satisfy the acceptance criteria
for materials to be placed into depositories developed for spent commercial
fuels.

Byproduct Material: Byproduct material is any radioactive material (except
special nuclear material) yielded in, or made radioactive by, the production
or utilization of special nuclear material. As applied to the proposed action,
this would include activated or contaminated material such as structural
components of the test facility. The quantities of this material expected to
be generated during PBR validation testing activities would be treated as
low-level waste.

Low-Level Waste (LLW): LLW is defined as any radioactive waste not

classified as high-level waste, transuranic waste, spent nuclear fuel, or
by-product material.

Mixed Waste: Mixed waste is any of the above which also contain
nonradioactive hazardous waste components defined by the Resource
Conservation and Recovery Act (RCRA). While not expected, there is some
probability that small volumes of such mixed waste could be generated
during either preparation for testing or post-testing activities associated with
PBR validation activities. Mixed waste that could be expected to be

generated during the proposed action would result from maintenance and
clean-up operations, preparation of test samples for PIE, and activities
associated with installation and maintenance of instrumentation and
controls.

Treatment and disposal of nonhazardous waste, including wastewater, is
discussed as part of infrastructure support in Section 3.2.

No contaminated liquids are expected to be generated during the proposed

action; however, an approved methodology for treating radioactively
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contaminated process liquids currently exists at each alternative testing
location. These treatment processes involve separation of the radioactive
material from the liquid, solidification of the resulting sludge, and eventual
disposal as low-level waste.

The regions of influence for management of hazardous materials or
hazardous wastes from the SMTS and the CTF are NTS and INEL,
respectively, since site-wide programs are currently in place.

3.5.1 SMTS

3.5.1.1 Hazardous Materials Management. Hazardous materials at NTS are
controlled and managed from the point of purchase through disposal by
hazardous material accountability systems. No hazardous materials are
known to be present at the SMTS site due to the undeveloped nature of the
area.

3.5.1.2 Nonradioactive Hazardous Waste. Hazardous wastes generated at
the NTS are managed in accordance with the provisions of RCRA. The
Department of Energy, Nevada Field Office (DOE/NV) reports all RCRA
generator activities under its identification number NV 389 009001 (DOE,
1990d). Up to 55 gallons of these wastes are collected at local testing
facilities and are then transferred to the Area 5 Hazardous Waste
Accumulation Pad. Within 90 days of arrival at the Hazardous Waste
Accumulation Pad, the wastes are sent for ultimate disposal at an EPA-
approved off-site Treatment, Storage or Oisposal Facility. Approximately
3,500 cubic feet of hazardous waste are generated from NTS activities each
year.

Because the area is undeveloped, no hazardous waste is being generated at
the SMTS site.

3.5.1.3 Radioactive Hazardous Waste. Existing waste handling facilities at
NTS are located at the Radioactive Waste Management Site (RWMS) in Area
5 and the Bulk Waste Management Facility (BWMF) in Area 3. The RWMS
is used for LLW disposal, mixed waste disposal, TRU waste storage,
hazardous waste accumulation, and disposal of classified material. Bulk
LLW is disposed of at the BWMF. The NTS Waste Minimization Plan (DOE,
1990e, 1991e) and Waste Acceptance Criteria (DOE, 1988f) establish
waste management techniques and minimization procedures for radioactive
wastes.

The NTS RWMS has implemented acceptance criteria, certification, and
transfer requirements for wastes to be stored and/or disposed of at NTS
(DOE, 1988f). This document establishes procedures to be followed by
waste generators for waste streams approval, waste classification,

packaging, etc.
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Low-Level Waste (LLW)

The estimated remaining capacity for solid LLW at NTS is approximately
17.7 million cubic feet (20 years) with an estimated annual input of
880,000 cubic feet (DOE, 1990f).

Mixed Waste

To provide disposal capacity for mixed waste, the DOE/NV has obtained
interim operating status for a Mixed Waste Management Unit (MWMU) at
the RWMS. DOE/NV has applied for an RCRA Part B permit from the state
of Nevada for disposal of mixed waste (DOE, 1990f). As of 1989,
approximately 200,000 cubic feet of mixed waste had been disposed of at
NTS. The MWMU is to be operable for five years from Part B permit
issuance or until 5.3 million cubic feet of mixed waste has been
accumulated, whichever comes first. Following permit issuance, the
expected annual input of mixed waste to the MWMU is approximately
700,000 cubic feet. Additional mixed TRU waste can be stored at the
RWMS if DOE applies for and obtains an RCRA permit.

Transuranic (TRU) Waste

TRU wastes are stored in a TRU storage pad at the RWMS in preparation for
eventual transfer to the Waste Isolation Pilot Plant (WIPP) in New Mexico
(DOE, 1980). The current volume of TRU waste stored at the RWMS is
approximately 21,000 cubic feet; the estimated remaining capacity of the
TRU storage pad is approximately 35,000 cubic feet (DOE, 1990f).

3.5.1.4 Environmental Restoration. Environmental restoration activities
currently proceeding at NTS include closure activities for steam cleaning
effluent ponds and closure of the Decontamination Facility evaporation pond
(Area 6); closure, temporary closure, or removal of underground storage
tanks (Areas 12, 23, and 25); and disposal of wastes from NTS tunnels
(Areas 5 and 12). The SMTS is not known to contain any hazardous waste
sites due to its undeveloped nature.

3.5.2 CTF

3.5.2.1 Hazardous Materials Management. Hazardous materials at INEL are
controlled and managed from the point of purchase through disposal by
hazardous material accountability systems at each facility.

3.5.2.2 Nonradioactive Hazardous Waste. More than 30 areas at INEL
generate RCRA-regulated hazardous waste. Hazardous waste is temporarily
stored at the Hazardous Waste Storage Facility, which is permitted to have
a total storage capacity of 2,280 cubic feet, and maximum allowable annual
throughput of 16,980 cubic feet. The current annual average throughput is
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3,250 cubic feet. Hazardous waste is held at this site prior to regular off-
site shipment for final disposal at licensed RCRA facilities.

The Waste Reductions Operations Complex (WROC) manages the Hazardous
Waste Storage Facility (HWSF), Mixed Waste Storage Facility (MWSF), and
the landfills. Although WROC can manage all hazardous waste on INEL,
several of the INEL contractors (e.g., Argonne National Laboratory,
Westinghouse Electric Company, and Westinghouse Idaho Nuclear
Company) have elected to manage their own hazardous waste. WROC
manages the remainder of the material generated by EG&G Idaho, Babcock
and Wilcox, and Protection Technology of Idaho.

The CTF is being maintained in standby status; therefore, hazardous waste
currently is not being generated. Some removal of asbestos, including
removal of asbestos gaskets, floor tile and mastic, ceiling tile, and pipe/duct
insulation, is being accomplished with disposal to a permitted hazardous
waste management facility for eventual permanent disposal.

3.5.2.3 Radioactive Hazardous Waste. The Radioactive Waste
Management Complex (RWMC) is a storage and disposal facility intended
primarily for radioactive materials from defense and nuclear energy research
programs. The RWMC is located in the southwest corner of INEL (see
Figure 3.3-2).

Low-Level Waste (LLW)

Solid LLW is disposed of in an active portion of the fenced Subsurface
Disposal Area located in the western part of the RWMC. The Subsurface
Disposal Area contains pits, trenches, and vaults excavated into the basalt.
The total volume of waste disposed of in the Subsurface Disposal Area is
about 3.7 million cubic feet; about 80,000 to 102,000 cubic feet of solid
LLW is disposed annually. An environmental monitoring program
continuously evaluates impacts of current operations and is used to predict
impact of proposed additions and/or modifications to the facility.

In accordance with applicable DOE orders, LLW may include a TRU
component of less than 100 nanocuries per gram. As a performance goal,
the RWMC at INEL currently disposes of LLW with a TRU component of 10
nanocuries per gram or less. LLW with TRU concentrations between 10 and
100 nanocuries per gram is held in storage at RWMC for other disposal
options.

Mixed Waste

Mixed wastes are handled at the MWSF at WROC. These wastes are stored
on an interim basis until shipped to an EPA-approved off-site Treatment,
Storage, or Disposal Facility.
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Transuranic (TRU) Waste

TRU waste is packaged at the individual facilities that generate this waste,
then kept in retrievable storage at the Transuranic (waste) Storage Area.
The Transuranic Storage Area consists of asphalt storage pads for contact-
handled TRU waste; each pad can store 1.4 million cubic feet of waste.
Pads are constructed as required and sufficient room exists inside the
current Transuranic Storage Area boundaries for 16 waste storage pads
with a total storage capacity of 21 million cubic feet. As of 1988,
2.3 million cubic feet of TRU waste was in storage at this facility. The TRU
waste storage capacity is adequate to store INEL baseline projected waste
volumes until shipment to the WIPP or another designated facility.

3.5.2.4 Environmental Restoration. In November 1989, the Secretary of
Energy established the United States Department of Energy Office of
Environmental Restoration and Waste Management (EM) for the purpose of
consolidating DOE environmental restoration and waste management
activities. The existing EM Program primarily resolves environmental
restoration and waste management activities on a site-by-site basis.
Section 2.7 discusses the study being conducted on environmental
restoration and waste management by the DOE.

The National Contingency Plan and Superfund Amendments and
Reauthorization Act (SARA) of 1986 identify the procedures to be followed
when addressing any hazardous waste sites. Since SARA was passed,
most federal facilities have been placed on a federal docket and the EPA has
been evaluating the facilities' waste sites for possible inclusion on the
National Priorities Ust (NPL).

INEL was placed on the NPL in 1989 to facilitate cleanup and monitoring of
contaminated areas. An injection well located at TAN, in close proximity to
the CTF, is one of the NPL contaminated sites. Disposal of liquid effluent
generated by operations at TAN into a well between 1955 and 1972
resulted in small accumulations of two volatile organic compounds along
with small amounts of low level radioactive contamination in the sediments.
Concentrations of trichloroethylene at one point exceeded the EPA
maximum contaminant level in drinking water. Removal of a 60-foot column
of sediment in the former injection well was completed in 1990. An
aeration system was installed to remove trichloroethylene from the water
before it reaches the distribution system and the drinking water is monitored
monthly to ensure that concentrations remain at safe levels.

3.6 AIR QUALITY

Air quality in a given location is described as the concentration of various
pollutants in the atmosphere, generally expressed in parts per million or
micrograms per cubic meter. Air quality is determined by the type and
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amount of pollutants emitted into the atmosphere, the size and topography
of the air basin, and the prevailing meteorological conditions. The
significance of a pollutant concentration is determined by comparing it to
federal and/or state ambient air quality standards. These standards
represent the maximum allowable atmospheric concentrations that may
occur and still protect public health with a reasonable margin of safety.
Federal standards are established by the EPA and are called National
Ambient Air Quality Standards (NAAQS) (Table 3.6-1). The pollutants
considered In this analysis are ozone (O,), carbon monoxide (CO), nitrogen
dioxide (NO.). sulfur dioxide (SO), lead (Pb), and particulate matter less than
10 microns in diameter (PM,J. No operations have been Identified which
would cause the emission of airborne lead (Pb); therefore, no further
consideration is given to this pollutant.

In general, the region of influence is the regional air quality basin within
which the proposed site locations occur.

The Clean Air Act ICAA) requires that project emission sources comply with
the air quality standards and regulations that have been established by
federal, state, and local regulatory agencies. Standards and regulations
focus on (1) the maximum allowable ambient pollutant concentrations
resulting from project emissions, both separately and combined with other
surrounding sources, and (2) the maximum allowable emissions from the
project. According to EPA requirements, an area with air quality better than
the NAAQS is designated as being in attainment; areas with worse air
quality are classified as nonattainment areas. A nonattainment designation
is given to a region if the primary NAAQS for any criteria pollutant is
exceeded at any point in the region; the state may also designate areas as
either in attainment or nonattainment.

The Prevention of Significant Deterioration (PSD) program (CAA
Subchapter 1 Part C Sections 160-169) requires an owner or operator to
obtain a permit before construction of a major new source or major
modification of certain existing sources located In an attainment or
unclassified area. A major stationary source, as defined by the PSD
regulations, is any source belonging to a list of 28 specified categories that
has the potential to emit 100 tons per year or more of any pollutant
regulated under the CAA. Potential to emit is based on the maximum design
capacity of a source and takes into account pollution control efficiency.
Sources not on.the list of 28 categories are considered major if they have
potential emissions of 250 tons per year or more of any pollutant regulated
under the CAA. Once an existing source is considered major, PSD review is
required if the modification to the source results in a net increase in
pollutants in significant amounts.

Under the PSD, increments and ceilings have been established for areas
(known as Class 1, II, or Ill areas) throughout the United States. Class I
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Table 3.6-1. National Ambient Air Quality Standards (NAAOS)

Primary (Health Related) Secondary (Welfare Related)

Standard Level Standard Level
Pollutant Averaging Time Concentration" Averaging Time Concentration

PM1. Annual Arithmetic 50 pgrmn Same as Primary
Meanm
24-hour' 150 pg/rn Same as Primary

SO' Annual Arithmetic (0.03 ppm) 3-hour" 1,300 po/m'
Mean 80 pNOW (0.50 ppm)
24-hour"' (0.14 ppm)

365 pg/ma
CO 8-hour" 9 ppm No Secondary

(10 mg/r') Standard
1-hour" 35 ppm No Secondary

(40 mg/m') Standard

NO, Annual Arithmetic 0.053 ppm Same as Primary
Mean I100 pg/m3)

0, Maximum Daily 1-hour 0.12 ppm Same as Primary
Average" (235 pg/m')

Pb Maximum Quarterly 1.5 pg/m' Same as Primary
Average

Notes: (a) Parenthetidl value Is an approximately equivalent concentration.
(b) TSP was the indicator pollutant for the original particulate matter (PM) standards. The standard has been

repWloed with the new PM, standard and it is no longer in effect. Now PM standards were promulgated In
1987, using PM,, (partioles lose then lOp in diameter) as the new Indicator pollutant. The annual standard
is attained when the expected annual aithmstlo mean concentration Is less than or equal to W0 #@Wn'. the
24-hour standard is attained when the expected number of days per colendar yeaw aove 10 pg/r' Is
equal to or lees than 1, as determined according to Appendix K of the PM NAAQS.

(o) Not to be exceeded more then once per year.
(d) The standard is attained when the expected number of days per calendar year with mxdimum hourly

average concentratione above 0.12 ppm is equal to or less than 1, as determined according to Appendix H
of the Ozone NAAIS.

S- mrlligrams per cubic meter
pg/m, - micrograms per cubic mater
ppm parts per million

areas have been identified primarily to monitor and protect air quality near
certain national parks, wildemress areas and monuments. Class II areas
encompass the rest of the nation. Class III areas allow a larger incremental
increase of pollutants than Class I or II. No Class III areas have been
designated at this time.

Airborne radioactive material releases are regulated under the National
Emissions Standards for Hazardous Air Pollutants (NESHAP) and are
discussed in Section 3.12.
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3.6.1 SMTS

NTS Is located within Nevada Intrastate Air Quality Control Region 147 and,
In accordance with national and state of Nevada air quality standards, is in
attainment for all criteria pollutants. NTS is designated as a Class II aW
quality region. There are PSD monitoring requirements for NTS. The
nearest nonattainment area is Los Vegas, which does not meet the NAAQS

for CO and PM,.

NTS has a desert climate characterized by cool winters, hot summers, low

rainfall (approximately four inches per year), and generally predictable wind
patterns. Predominant winds are northwesterly in winter, southwesterly in
summer, and westerly in spring and fall; daily variations are typically
southwesterly in early afternoon and northerly from sundown to midday.
The topography of NTS is conducive to good air dispersion.

Air Pollution Emission Sources

Air pollution sources found within the NTS ares include aggregate
production, surface disturbances, fugitive dust from unpaved roads, fuel
burning equipment, open burning, and fuel storage facilities (DOE, 1990d).
NTS currently has 24 air quality operating permits and 16 permits to
construct from the state of Nevada. These combined activities produce all
NAAQS criteria pollutants in levels below NAAQS standards. No emission
sources are found in the immediate vicinity of the SMTS.

3.6.2 CTF

INEL is located within Eastern Idaho Intrastate Air Quality Control Region 61
and, in accordance with national and state of Idaho air quality standards, is
In attainment for all criteria pollutants. INEL is designated as a Class II air
quality region; however, a large portion of Craters of the Moon National
Monument, which is located 42 miles southwest of the CTF, is designated
as a Class I air quality region. The nearest non-attainment area is Pocatello,
Idaho, 75 miles south of the CTF. Pocatello exceeds the NAAQS for PM,,.
Ther are no PSD monitoring requirements for INEL.

INEL is situated in a semi-arid region with warm summers and cold winters;
average annual precipitation is 9 inches. The prevailing wind directions are
from the southwest to west-southwest and from the north-northeast to
northeast. The topography of INEL is conducive to good air dispersion.

Air Pollution Emission Sources

Air pollution sources found in the INEL area include the calcination of liquid
waste, the combustion of coal for steam generation at the Idaho Chemical
Processing Plant, and the combustion of fuel oil for heating at various INEL
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facilities. Other emissions include fugitive particulate emissions from waste-
burial activities and coal piles, other process emissions, vehicular emissions,
and temporary emissions from various construction activities. These
combined activities produce all NAAQS criteria pollutants, but do not exceed
the NAAQS. Air pollution emission permits for two major sources, following
PSO regulation requirements (40 CFR 52), have been approved. PSD
permits were obtained for a coal-fired, steam-generating plant next to the
Idaho Chemical Processing Plant (DOE-24) and for the Fuel Processing
Restoration Facility, both of which are located within INEL (DOE, 1991a).
INEL has no PSD station.

3.7 SOLOGICAL RESOURCES

Biological resources include the native and introduced plants and animals in
the project area. For discussion purposes, biological resources are divided
into vegetation, wildlife, threatened or endangered species, and sensitive
habitats.

Sensitive habitats include wetlands, plant communities that are unusual or
of limited distribution, and important seasonal use areas for wildlife (e.g.,
migration routes, breeding areas, or crucial summer/winter habitat).

The regions of influence for biological resources are the project site areas
and assoclated areas potentially affected by construction for needed
infrastructure (i.e., utility and road extensions or improvements). For the
SMTS, the region of influence is approximately 100 acres; for the CTF site,
which contains existing developed areas and infrastructure, the region of
influence Is 100 acres, including less than 50 acres of vegetation disturbed
during previous activities at the site. To provide context, regional aspects
of vegetation, wildlife, and threatened and endangered species are also
discussed.

3.7.1 SMTS

3.7.1.1 Vegetation. The flora of the SMTS is typical of that of the Mid
Valley area. Mid Valley is described as Transitional Desert Association,
which extends in a broad east-west corridor between the Mojave and Great
Basin deserts at elevations of between 4,000 and 5,000 feet MSL (DOE,
1986). Vegetation within this association consists predominantly of widely
spaced clumps of low brush interspersed with sparse growths of grasses
and other low plants and scattered Joshua trees and Mojave yucca (Sandia
National Laboratories ISNL], 1990b). Vegetative coverage of the soil
surface is approximately 20 percent. Blackbrush is the predominant plant
species (Table 3.7-1). Brush fires have resulted in modification of the
vegetation of the area.
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Tba. 3.7-1. Common Species at NIS

Common Name Scientific Name

Vegetation
Blackbrush Coleogyne ramossiWma

Joshua tree Yucca brevifolia

Mohave yucca Yucca schidigara

Red bromegrass Bromus rubens

Wildife
Le Conte's thrasher Toxostoma lecontei

Black-throated sparrow Amphiiza blinemt&
Side-blotched lizard Uit stansburenia

Western whiptail Cnarnidophorus tigris

Coachwhip Masticophis flagellum

Speckled rattlesnake Crotalus mitchell

Gopher snake Pituophi$ melanoleucus

Western shovel-nosed snake Chinactis occipitafis

Desert cottontail rabbit Sy/vilagus audubonil

Mule deer Odocoileus hemionus

Kit fox Vulpes velox macrotd

Coyote Canis Iatrans

3.7.1.2 Widlife. The southern Great Basin is occupied by a variety of
birds, reptiles, and mammals representing faunal elements from both the
Mojave and Great Basin Deserts. Wildlife habitat on the SMTS has been
modified to a considerable degree by brush fires. Because there is no sport
hunting and only a limited amount of pest control, faunal populations are
regulated only by the natural controls imposed by the environment and
normal predator/prey relationships. Rodents account for almost half of the
known species and are, in terms of distribution and relative abundance, the
most important group of mammals.

Several species of birds are recorded as either seasonal or permanent
residents in the vicinity of the SMTS. Resident species include Le Conte's
thrasher and black-throated sparrow. Other sparrows and finches migrate
through the southern Great Basin and utilize the area as a winter feeding
ground. Several species remain as winter residents due to an abundance of
tumbleweed seed in disturbed areas.

Reptiles observed in the region include eight species of lizards, the desert
tortoise, and four species of snakes. The side-blotched lizard and western
whiptail are the most frequently observed species. Coachwhips, speckled
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rattlesnakes, gopher snakes, and western shovel-nosed snakes have been
observed Infrequently (DOE, 1986).

Transient animals include desert cottontail rabbits, mule deer, kit fox, and
coyotes. Other larger mammals, such as bobcats and mountain lions, are
observed occasionally throughout this region of NTS.

3.7.1.3 Threatened and Endangered Species. No federally listed threatened
or endangered species are known to be present at the SMTS. The desert
tortoise (Gopherua egassiziii listed by the federal government as threatened,
is found south of SMTS (U.S. Fish and Wildlife Service. 1992b). Potential
impacts to the desert tortoise from normal operation of NTS are discussed in
a Biological Assessment of NTS (DOE, 1991f) and a resultant no-jeop&rdy
Biological Opinion (U.S. Fish and Wildlife Service, 1992a).

3.7.1.4 Sensitive Habitats. No wetlands are present at the SMTS, and no
other sensitive habitats are present on the site. Yucca Flats (Dry) Lake, an
ephemeral lake and potential wetland, is located 8 miles east of the SMTS.

3.7.2 CTF

3.7.2.1 Vegetation. The CTF is located within an area of previous
disturbance and development that Is vegetated by rabbitbrush and other
invader species (Table 3.7-2). Other plant species found in the vicinity of
CTF include saltbush and Indian ricegress (DOE, 1991s). Crested
wheatgrass has been planted along the roadways. No other species were
noted on the site. The area adjacent to the CTF site (where SNTP support
facilities would be built) has previously been disturbed, but has re-vegetated.
Existing vegetation includes invader species and native plants, such as
winterfat, lupine, and other grasses (DOE, 1992g).

3.7.2.2 Widlfe. The CTF site supports limited wildlife habitat because the
area has been disturbed by previous construction and operation activities.
Thirty-seven species of mammals are known to occur in the vicinity of the
CTF site. Of these, 22 are rodents, including 4 species of hares and rabbits,
6 are carnivores (coyotes, long-tailed weasel, and badger are most
common), and 9 belong to other groups. Resident populations of mule deer
and pronghorn may be found nearby. Pronghorn are found throughout the
INEL and are generally considered abundant. Most pronghorn in
southeastern Idaho are migratory. During winter, 4,500-6,000 pronghorn,
or about 30 percent of Idaho's total population, may be on INEL (DOE,
1988a). Occasional small herds of elk are also found throughout INEL.

A total of 1,84 bird species have been observed at various times of the year
on the INEL (DOE, 1991 a). The sage sparrow, horned lark, Brewer's
sparrow, black-billed magpie, robin, and sage thrasher are the most common
passerine breeding species. The sage grouse is the most common upland
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Table 3.7-2. Common Species at INEL

Common Name Scientific Name

Vegetation
Saltbush Atriplex confortifo/ie

Rabbitbrush Chrysothamnus viscidif/orus

Indian ricagrass Oryzopsis hymenoides

Created whestgrass Agropyron cristatum

Wldle

Sage sparrow Amphispirz befli

Homed lark Eremophile alpestris

Brewer's sparrow Epizelle passerine

Black-billed magpie PIca pica

American robin Turdus migratorius

Sage thrasher Oreoscoptes montanus

Sage grouse Centrocercus urophasianus

American kestrel Felco sparverius

Long-eared owl Asio otus

American rough-legged hawk Buteo lagopus

Prairie falcon Falco mexicanus

Golden eagle Aquila chrysaetos

Short-homed lizard Phyrnosome douglassi

Sagebrush lizard Sceloporus greciosus

Gopher snake Pituophis melenoleucus

Western rattlesnake Crotalus viridis

game bird and breeds throughout the site. The most common raptor species
found on the INEL during the breeding season include the American kestrel
and the long-eared owl. The most abundant raptors observed during the
nonbreeding season include the American rough-leggd• hawk, American
kestrel, prairie falcon, and golden eagle.

Nine species of reptiles have been recorded on INEL. Of these, the short-
horned lizard, sagebrush lizard, gopher snake. and western rattlesnake are

observed most frequently.

3.7.2.3 Threatened and Endangered Species. No federally listed threatened
or endangered plants are found at or adjacent to the CTF. The bald eagle
(HAhieetus leucocephelus) is the only animal observed that is listed by the
federal government as endangered (U.S. Fish and Wildlife Service, 1992b).
The bald eagle usually winters on or near the northern portion of INEL, and a
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roosting site for several eagles is located at the Little Lost River,
approximately 12 miles southwest. The Swainson's hawk and the
ferruginous hawk are two additional raptors found at INEL which are
candidate species for listing as endangered or threatened.

Both Swainson's hawks (Buteo swainsoni) and ferruginous hawks (Buteo
reg&at are uncommon migrants, uncommon summer breeders, and rare
winter visitors to the vicinity.

3.7.2.4 Sensitive Habitats. No sensitive habitats are present at or adjacent
to the CTF due to the developed nature of the facility and previous
disturbance of vegetation. Temporarily inundated areas appear periodically
on INEL during periods of high water flow in the Big Lost River and provide
habitat for migratory waterfowl, shore birds and other wildlife species.
Riparian wetland vegetation (primarily cottonwoods and willows) occurs
along the Big Lost River and along Birch Creek, approximately 1 mile from
the CTF. Some of the temporarily inundated areas and the riparian wetland
vegetation areas may classify as wetlands; but all are upstream from the
CTF, and none are adjacent to the CTF. Other sensitive habitats, such as
anadromous fisheries, are very distant from the CTF and would not be
affected.

3.8 CULTURAL RESOURCES

Cultural resources consist of prehistoric and historic districts, sites,
structures, artifacts, and any other physical evidence of human activity
considered Important to a culture or community for scientific, traditional,
religious, or other reasons. Cultural resources can be divided into three
major categories: archaeological resources (prehistoric or historic), historic
resources and structures, and Native American (traditional) resources. For
the purposes of this EIS, cultural resources are also defined to include a
fourth category, paleontological resources.

Numerous laws and regulations require federal agencies to consider the
effects of a proposed project on cultural resources. These laws and
regulations stipulate a process for compliance, define the responsibilities of
the federal agency proposing the action, and prescribe the relationship
among other involved agencies (e.g., the State Office of Historic
Preservation and the Advisory Council on Historic Preservation). Compliance
with the requirements of these laws and regulations involves four basic
steps:

(1) Identification of significant cultural resources that could be
affected by a Proposed Action or its alternatives;

(2) Assessment of the impacts or effects of these actions;
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(3) Evaluation of significance of potential historic properties within
the area of potential effect (APE); and

(4) Development and implementation of measures to eliminate or
reduce adverse impacts.

In addition to NEPA, the primary laws that govern the treatment of cultural
resources during environmental analyses are the National Historic
Preservation Act (especially Sections 106 and 110), the Archaeological
Resources Protection Act, the American Indian Religious Freedom Act, and
the Native American Graves Protection and Repatriation Act. Public Law
74-292 (the National Natural Landmarks Program) (implemented by 36 CFR
621 governs paleontological resources.

Only those cultural resources determined to be potentially significant under
the given legislation are subject to protection from adverse impacts resulting
from a Proposed Action. To be considered significant, cultural resources
(exclusive of paleontological resources which have other criteria) must meet
one or more of the criteria established for inclusion on the National Register
of Historic Places (National Register). According to these criteria (as defined
in 36 CFR 60.4), the quality of significance is present in districts, sites,
buildings, structures, and objects that demonstrate the following:

Are associated with events that have made a significant

contribution to the broad patterns of history

"* Are associated with the lives of persons significant in the past

"* Embody the distinctive characteristics of a type, period, or
method of construction; represent the work of a master;
possess high artistic value; or represent a significant and
distinguishable entity whose components may lack individual
distinction

"* Have yielded, or may be likely to yield, information important in
prehistory or history.

Resources must also possess integrity of location, design, setting, materials,
feeling, and association. Significant cultural resources, either prehistoric or
historic, are referred to as "historic properties.*

While paleontological resources do not have the degree of legal protection
afforded cultural resources, they are considered and protected under several
laws, including the Antiquities Act. Idaho State Code 67:4112-4119
protects *archaeological and vertebrate paleontological sites and resources
on public lands in the state" and NTS Standard Operating Procedure 5407
"assures the protection and preservation of any antiquities, historic sites, or
threatened and endangered plant species on the NTS" (DOE, 1990g). The
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criteria by which paleontological resources are considered for National
Natural Landmark designation are defined in 36 CFR 62.5(b).

Once it has been determined that a federal agency's Proposed Action will
constitute an undertaking (any project, activity, or program that can result in
changes in the character or use of historic properties), th Area of Potential
Effect (APE) must be defined and the historic properties within It identified.
The APE of cultural resources in this analysis (referred to as the region of
influence), is different for each location described below.

3.8.1 SMTS

The region of influence for the SMTS at NTS is the area south of Mine
Mountain Road and west of Saddle Mountain Road in a remote, isolated,
and undisturbed area known as Mid Valley (see Figure 2.3-2). Mid Valley is
bordered by Shoshone Mountain to the west and northwest, Mine Mountain
to the east, and Lookout Peak to the south. Human occupation of the area
dates from as early as 12,000 years before present, as evidenced by lithic
scatters, diagnostic projectile points, pottery shards, and other artifacts that
have been identified from numerous recorded and unrecorded sites and rock
shelters.

Archaeological Resources

In September 1988, the Desert Research Institute (DRI) intensively surveyed
a portion of the region of influence for SNTP program activities
(Figure 3.8-1). Three roads, the facility area, and the transmission route
were inspected by walking 30-meter (100-foot) transects and five sites
were recorded. All sites were small and were collected in accordance with
Bureau of Land Management policy; none of the sites were considered
eligible for nomination to the National Register. The five sites are identified
as follows:

Site 26Ny5776 Pink, non-welded tuff unifacial chopper
Site 26Ny5777 Obsidian core reduction flake
Site 26Ny5778 Brown chert Rosegate point and an obsidian core reduction

flake
Site 26Ny5779 Obsidian biface thinning flake
Site 26Ny5780 Six obsidian core reduction flakes, one with a utilized edge.

In May 1992, the remaining portions of the proposed PBR validation test
area (including the water supply line) were surveyed by DRI using the same
survey techniques used in the previous surveys. Two sites were recorded,
both of which were isolated surface finds and neither of which is considered
eligible for nomination to the National Register. The two sites were left
undisturbed and are described as follows:
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Site 26Ny8002 Isolated obsidian biface

Site 26Ny8003 Isolated obsidian core reduction flake.

Historic Resources and Structures

Although historic resources are known to exist In the Mid Valley area, no
such resources have been identified within the region of influence for SNTP
program activities. The closest identified historic site is a campsite
(26Ny3913) approximately one mile southwest of the SMTS.

Native American Resources

The Nevada Test Site American Indian Religious Freedom Act Compliance
Program has identified 17 tribal groups with historic or cultural ties to NTS,
among them the Owens Valley Paiutes, who consider NTS as part of their
homeland. Claims by the Western Shoshone that the Treaty of Ruby Valley
established Shoshone ownership of NTS land have been invalidated and
superseded by both Supreme Court and Ninth Circuit decisions.

Cultural resources investigations have not identified any Native American
sacred or ceremonial sites within or near the SMTS region of influence.

Paleontological Resources

No paleontological resources have been identified within the SMTS region of
influence.

3.8.2 CTF

The region of influence for the CTF is the immediate area around the
proposed project site (Figure 3.8-2). Existing facilities, paved roads, and
infrastructure already exist and the entire facility area has been previously
disturbed through grading and construction, including raising the surface of
the site by about 15 feet with fill pads. Archaeological, paleontological, and
historical record searches at EG&G Idaho, Inc.'s Cultural Resources
Management office in April 1992 verified known cultural resources present
at the CTF site, and an inspection of the facilities and grounds was made at
that time to locate the archaeological sites and appraise the integrity of
standing structures (EG&G Idaho, Inc., 1992).

Archaeological Resources

Several areas associated with the TAN facility, including the CTF, were
examined between 1982 and 1985 as a part of a program designed to
identify cultural resources in danger of being disturbed through increased
installation activities on the INEL (Idaho State University, 1986)
(Figure 3.8-2). An additional survey was performed in July 1992 as a pert
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of activities to identify cultural resources within the SIJTP region of
influence. The July 1985 survey of a 100-meter-wide zone (328 feet)
surrounding the CTF, identified one sparse lithic scatter (1 0-BT-1234) and
one isolated activity area (10-BT-1235). The July 1992 survey of the area
where gas and cryogenic liquids would be stored for SNTP activities
identified one additional area (EGG-92-34). All of these sites are located
within a disturbed surface context where sheet erosion occurs regularly and
none are likely to yield any additional information; none of the three are
considered eligible for nomination to the National Register (Appendix G).

Historic Resources and Structures

INEL has a long tradition of pioneering advances in science and contai:
largest concentration of nuclear reactors in the world; over the years
reactors, most of them first-of-a-kind facilities, have been built at INEL
(INEL, 1986). Experimental Breeder Reactor-I, the first reactor built at INEL
and the first to produce commercial electricity by nuclear fission, is a
National Historic Landmark.

Native American Resources

The Northern Shoshone and Bannock tribes of Idaho consider the area of
INEL a part of their homeland. Cultural resource investigations have not
identified any Native American sacred or ceremonial sites within the CTF
region of influence.

Paleontological Resources

While fossil camel remains have been identified in the vicinity of the TAN
facility, no paleontological resources have been recorded or identified within
the CTF region of influence. Other paleontological resources have been
found throughout INEL (Figure 3.8-3).

3.9 GEOLOGY AND SOILS

This section outlines the nature of physiography (isndforms, including
floodplains), geologic units and structures, seismic and volcanic activity, and
surficial soils of the sites and their surroundings. The region of influence for
soils is the immediate vicinity of the site alternatives; the region of Influence
for the other aspects is the regional setting as well as the Immediate
alternative sites.

3.9.1 SMTS

3.9.1.1 Regional Geologic Setting. Most of Nevada, including NTS, is in
the Great Basin region of the Basin and Range Physiographic Province.
Block faulting on numerous dip-slip and oblique-slip faults throughout the
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province has produced a topography that is dominated by elongated,
steep-sided, generally north- to northeast-trending mountain ranges and
Intervening valley basins. Throughout much of the province, valley
subsidence during faulting and crustal extensions is occurring faster than
mountain erosion and valley infilling, creating closed basins between the
mountains with internal drainage and intermittent plays lakes.

The mountain ranges In the Great Basin are composed primarily of complexly
faulted and folded sequences of Paleozoic (approximately 570 to 225 million
years ago) sedimentary rocks overlain by Tertiary (approximately 65 to 3
million years ago) rocks, including volcanic ash (tuffs and tuffaceous rocks)
and volcanic flows (rhyolite). These mountains were uplifted by roughly
parallel block faults, with intervening basins being filled with Quaternary
(approximately 3 million years ago to present) unconsolidated sediments
(alluvium) that were eroded from the mountains (Stewart, 1980).

Intermountain basins of the region contain alluvial and debris flow deposits
derived from mountain erosion. Bouldery deposits along mountain flanks
grade to sandy and silty alluvial plains and clayey plays deposits in the
valley bottoms geology of the site vicinity. No mineral ores or construction
materials (i.e., aggregate) have been identified at the SMTS.

The SMTS Is located on the eastern footalope of Shoshone Mountain, in Mid
Valley (Figure 3.9-1). The elevation of the SMTS is approximately
4,800 feet above mean sea level IMSIJ. Elevations at NTS range from
3,000 to 4,000 feet MSL in the basins to over 7,000 feet MSL in the
mountains.

The SMTS is located on an older, dissected, inactive alluvial fan (as defined
by Christenson and Purcell, 1985) in the western part of Mid Valley.
Erosion of these fan deposits by modem valley drainage has left the SMTS
area as a sloping interchannel plain as much as 60 to 80 feet above the
alluvium of the present-day washes. Slopes of the site range from about 5
percent on the interchannel plains to 25 percent in the washes and gullies.

Shoshone Mountain to the west of the SMTS consists of west-dipping
limestone and dolomite basement rocks with overlying, nearly horizontal
sheets of volcanic rocks (rhyolite, dacite, and welded and unwelded tuffs).
The range, like the others nearby, Is cut by a number of steeply dipping
north- and northeast-trending faults of largely unknown activity. Other
faults in bedrock are presumed to be buried beneath the young valley fill
deposits of Mid Valley (Frizzell and Shulters, 1990).

Typical of the geologic structure of much of the Great Basin, bedrock is cut
by several steeply dipping normal faults along the western boundary of Mid
Valley. These faults are concealed beneath alluvial deposits at the proposed
test facility site; their locations are approximated by extension from
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observed faults to the north and the south (Figure 3.9-2). Because the
overlying sediments in the SMTS ares do not show displacement from the
Inferred faults shown on Figure 3.9-2, these faults are considered to be
inactive. However, 32 other faults in the general area do show Ouatemary
movement; dates of the latest movement on these faults have ranged from
40,000 to 2 million years ago (DOE, 1986).

3.9.1.2 Seismic Activity. The seismic character of NTS and its surrounding
region has had much research because of its use as a nuclear explosion test
site and its potential for use as a disposal site for radioactive waste. The
Southern Nevada Seismograph Network was installed in 1978 to monitor
the NTS area. Together with older instrument data and historic information,
the Network gives an exceptionally detailed account of regional seismicity
(Vortman, 1991). When the effects of weapons tests, mine blasts, and
other induced shocks are edited from the catalogue, the NTS region appears
to be similar to the rest of the southern Basin and Range province, with
diffuse, low magnitude earthquake activity. The crust of the region is
believed to be now extending in a west-to-northwest direction at about 3
millimeters per year by the interplay of many small fault movements
(National Research Council, 1992).

Available data suggest that earthquakes with magnitudes of less than 4.5
on the Richter scale occur with a frequency of less than one per year within
24 miles of the proposed site. The nearest recorded larger earthquake
occurred on June 29, 1992, had a magnitude of 5.6, and was centered six
miles beneath Little Skull Mountain, approximately 16 miles southwest of
the proposed site. Subsequent investigations of the aftershocks have
identified a hidden fault that ruptured approximately 7.8 miles beneath the
earth's surface. The Yucca Mountain Project Field Office in Area 25,
approximately 12 miles from the epicenter, experienced some structural
damage, including about one-third of the windows being broken.

Data from two recent large underground tests show maximum ground
accelerations of 0.003 gravities and 0.1 gravities in the vicinity of the site
(SNL, 1991 a, 1991 b). Peak ground accelerations from tectonic earthquakes
in southern Nevada have not exceeded 0.5 gravities. No information is
available on the latest date of movement on the concealed faults that may
underlie the SMTS and no evidence of any ground-shock-induced
displacements has been reported in the Mid Valley area.

Underground nuclear tests (UGTs) at NTS have caused small displacements
along preexisting faults in the NTS region. The Yucca fault in Yucca Fat,
about 10 miles northeast of the SMTS, has explosion-induced displacement
of up to 1.5 feet by UGT along most of its 15-mile length. Preexisting faults
on Pahute Mesa characteristically exhibit displacement from UGT, resulting
in vertical offsets of about 1 foot or less for distances of as much as 3 miles
along the fault. It is not considered possible for UGTs to trigger earthquakes

3-40 SNTP FEIS



on pre-existing faults at distances greater than a few miles (Vortman,
1991). No shock-induced displacements have been reported for the Mid
Valley area.

Mid Valley lies in an area of relatively low historical seismicity and is
assigned to seismic risk zone 2 (moderate damage) of the Uniform Building
Code (USC). However, due to the activity induced by the underground
testing, all structures at the NTS conform to the requirements of UBC
Zone 4 (greatest seismic risk zone).

3.9.1.3 Volcanic Activity. The most recent explosive volcanic activity in
the region occurred more than 7 million years ago at Black Mountain, about
28 miles northwest of the SMTS. Regional extension of the southern Basin
and Range province during the past 6 million years has been locally
accompanied by eruption of cinder cones and flows of basalt. Cinder cones
of Crater Flat, about 21 miles southwest, are nearest to the site. Their most
recent volcanic activity is estimated to have been about 20,000 years ago
(Wells at al., 1990).

3.9.1.4 Soils. The U.S. Soil Conservation Service has not mapped NTS for
detailed soil units and properties; however, other agencies have studied
portions of NT! (e.g., Leavitt, 1970; Leavitt and Mason, 1971); detailed
mapping of the SMTS has not been performed.

The proposed SMTS site is underlain by older alluvial fan deposits of
Quaternary age (see Figure 3.9-2); these deposits consist of unconsolidated
and weakly consolidated mixtures of cobbles and pebbles of welded tuff and
limestone In a matrix of silt and sand. Occasional large boulders are found
at or near the surface. The percolation rate at the site averages 37 minutes
per inch. At various depths the materials are cemented by calcium
carbonate Into hard concrete-like layers of caliche. These older alluvial
materials are estimated to be less than 200 feet thick over bedrock at the
proposed site.

Alluvial soils are typically loams, or foams with high content of sand, gravel,
or cobbles. Older fans commonly have stabilized topsoil surfaces that
minimize erosion. Erosion by wind or occasional floods can be slight or
moderate; wind erosion of fine-grained particles is the most-likely event
during ground-disturbing activities. These types of soils are generally
satisfactory for construction of facilities.

3.9.2 CTF

3.9.2,1 Regional Geologic Setting. INEL is located on the Eastern Snake
River Plain, a physiographic depression extending from the Idaho-Oregon
border on the west to the Island Park-Yellowstone Volcanic Plateau on the
"east. Volcanic rocks of the Eastern Snake River plain include caldera
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rhyolites overlain by basaltic lava flows and pyroclastic rocks (rocks formed
from rock fragmants ejected from a volcano during an eruption). These
volcanics often occur interbedded with alluvial, lake bed (lacustrine), and
wind-blown Weolian) sediments. The basalt deposits and interbedded
sediments thicken from northeast to southwest along the axis of the Eastern
Snake River Plain. Figure 3.9-3 shows a geologic cross-section of the area
around the CTF. Basin and Range structural features occur adjacent to the
Snake River Plain.

The surface area of INEL is relatively flat, with predominant relief manifested
either as volcanic buttes jutting up out of the desert floor or as unevenly
surfaced basalt flows and/or flow vents and fissures. Elevations on INEL
range from 5,200 feet MSL in the northeast to 4,750 feet MSL in the
southwest, with the average being 5,000 feet MSL.

Floodplain,

Executive Order 11988 (3 CFR, 1979 Compilation; p. 412) requires that all
agencies must determine whether proposed facilities/projects are located in
floodplains (areas subjected to one percent or greater chance of flooding in a
given year; also known as the 1)00-year floodplain). If so, the agency must
consider alternative sites if feasible. If the project/facility must be located in
a floodplain, then this consideration must be included in water and land use
plans, the facilities need to be designed to include measures such as
elevating structures, and facilities must be constructed in accordance with
the intent of National Flood Insurance Program standards.

The CTF is located on a generally flat area, on the western margin of the
Birch Creek plays, a very smooth-surfaced ephemeral lake bed with an
elevation at its lowest point of about 4,775 feet MSL. Birch Creek (an
intermittent stream in the plays area), the Big Lost River (dry in the plays
area), and other smaller waterways from the Lemhi Range terminate in the
Birch Creek Playa. The original elevation of the CTF ares was approximately
4,778 feet MSL; the site elevation was raised during original construction to
about 4,790 feet using fill pads.

Definitive maps of 1 00-year floodplains for this area have not yet been
developed by Federal Emergency Management Agency or other agencies.
Based on the natural configuration of terrain, location of waterways, and
historic flooding of the plays, much of the area surrounding the CTF fill pads
is a likely floodplain. However, engineering controls/water management
practices In the area reduce the likely frequency of floods land therefore, the
delineation of the 1 00-year floodplain). These controls/practices include the
Mackay Dam (approximately 82 miles upstream of the CTF on the Big Lost
River), which stores runoff for irrigation; the INEL Diversion, a dam, channel,
and spreading areas (Figure 3.11-1) that divert runoff from the Big Lost
River at the southern end of INEL; and canals and other conveyances that
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divert water for agricultural uses. As a result of these features,
comparatively little of the water falling in the basin would reach Birch Creek
Plays under normal conditions.

The most specific data available for flooding potential is a modeling analysis
of several scenarios for failure of the Mackay Dam (EG&G Idaho, Inc.,
1986). The analysis concluded that, during a 1 00-year flooding event, with
a triangular-shaped breach in the dam (caused by underseepage of water at
the base of the dam), the CTF area would experience flooding with peak
water surface elevation of 4,782 feet MSL. For a peak flooding event (a
combination of large storms/snowmelt causing overtopping of the dam, and
resultant failure of the dam), the CTF area would experience peak water
surface elevation of 4,784 feet MSL. Statistical accuracy and precision
calculations on these model outputs were not made, but empirical data from
a similar situation using the same model indicate that the model calculated
elevations to within an average of 1.5 feet (EG&G Idaho, Inc., 1986).

These data alone do not identify the likely elevation of a 1 00-year floodplain

for Birch Creek Pays, because the study adds a large source of water from
behind the dam into the assumed conditions (thereby raising the flood level),
but it also does not consider waters from other tributaries (e.g., Birch Creek)
in the flood level calculations.

3.9.2.2 Seismic Activity. The potential for seismic activity (and large
earthquakes in particular) at INEL and in the Eastern Snake River Plain has
been studied in support of numerous programs; some of these studies were
not completed, or are still in progress.

The Intermountain Seismic Belt and the Idaho Seismic Zone are the two
major areas of seismic activity near the Eastern Snake River Main. Although
large-magnitude earthquakes have not historically originated beneath INEL,
large earthquakes have occurred in the adjacent seismic belts (DOE, 1984a;
1984c). The largest recorded earthquake was the magnitude 7.3 Borah
Peak earthquake of October 28, 1983, located approximately 55 miles
west-northwest of the CTF. Although the earthquake was felt throughout
the region, no structural or safety-related damage occurred at INEL. The
Borah Peak earthquake, and similar large earthquakes (magnitude greater
than 4.0), are associated with the Basin and Range normal faults lying
northwest and southwest of the Eastern Snake River Main (Figure 3.9-4).

The principal Basin and Range faults closest to the site include the Lost
River, Lehmi, and Beaverhead Range Front fault systems (Figure 3.9-5), all
located northwest of INEL. The Arco fault is the southern segment of the
Lost River Range Front fault system. The Arco fault extends southeasterly
toward the Eastern Snake River Main, where vertical displacements die out.
Near the southern end of the Arco fault, within the Eastern Snake River
Plain, the Arco rift zone contains small normal faults and fissure sets. These
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small displacements appear to be caused by basaltic dike injection (i.e., as
part of the igneous activities that created the Eastern Snake River Plain)
(Smith at aL, 1989; Hackett and Smith, 1992). The last earthquake to
rupture the ground surface along the Arco fault occurred between 100,000
and 15,000 years ago, whereas the central segment of the Lost River Range
Front fault ruptured during the 1983 Borah Peak earthquake (Crone at &l.,
1987). Lemhi and Beaverhead Range Front faults extend to the northwest
margin of the Eastern Snake River Plain, with displacements decreasing
southward to zero.

In contrast to the Basin and Range faulting and seismicity, the Eastern
Snake River Plain is characterized by relatively Infrequent, small (less than
magnitude 2 on the Richter scale) earthquakes (Figures 3.9-4 and 3.9-5).
The essentially aseismic nature of the plain is well documented (Smith and
Sbar, 1974; Smith, 1978; Smith and Arabasz, 1991; Parsons and
Thompson, 1991).

A total of 19 small-magnitude earthquakes (i.e., magnitude less than or
equal to 1.5 on the Richter scale, are not felt, and do not cause damage)
have been measured within or near the boundary of the Eastern Snake River
Plain (Jackson at al., in press). Because of the presence of extensive
seismic monitoring capability on INEL, most of the available measurements
(13 of the 19 earthquakes) are from events within or near INEL. The
remainder of the Eastern Snake River Plain is expected to have a similar rate
of small events as the INEL portion of the plain, but small earthquakes
outside INEL are not identified as often because there are fewer monitoring
stations.

The Eastern Snake River Plain is devoid of larger earthquakes (Figure 3.9-4)
with the exception of the 1905 earthquake located at Shoshone, Idaho.
This earthquake occurred before monitoring instruments were established In
eastern Idaho; the location of the epicenter of the 1905 earthquake has a
locational error of 0.5 degrees latitude and longitude (i.e., the actual location
of the earthquake could be up to 82 kilometers east or west of the Identified
site, and up to 107 kilometers north or south of the site). The actual
epicenter of the 1905 earthquake was likely outside of the Snake River
Plain, possibly near the Idaho-Utah border (Oaks, 1992).

High heat flow and the intrusion of basaltic dikes has been postulated to
explain the low seismicity of the plain (Parsons and Thompson, 1991), as
stress due to regional extension Is accommodated or balanced by the
pressures of the intrusion of dikes. The dikes have been intruded along
northwest-trending rift zones, oriented perpendicular to the elongation
direction of the plain. In some cases, the rifts are roughly parallel with the
trends of the Basin and Range fault systems lying to the northweut and
southeast. Differences in senses of displacement, style of faultin3, and the
presence or lack of associated basaltic dike intrusion suggest that the
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parallelism of the rifts and range front faults is coincidental, and not
representative of through-going tectonic features.

Based on the tectonic setting of the INEL site and surrounding areas, the
most significant seismic hazards are related to potential earthquakes along
the range front fault systems lying northwest of the site. The lack of fault
scarps and general absence of seismicity within the Eastern Snake River
Plain suggest a relatively small potential for generating significant
earthquakes at or adjacent to the CTF. The CTF is in seismic zone 28 of the
UBC, where seismic zones 3 and 4 have been assigned for nearby areas
characterized by Basin and Range style of normal faulting.

A sizable earthquake occurring in the vicinity of INEL in the foreseeable
future is unlikely because of several factors. The Snake River Plain and the
Basin and Range Province within about 25 miles of it have very low

occurrences of seismic activity. The Basin and Range structures do not
extend into the Eastern Snake River Plain, which shows little evidence of
Quaternary faulting except for rift zones associated with basaltic volcanism
(Figure 3.9-5). Thus, it appears that the Eastern Snake River Plain responds
very differently to the regional tectonism than does the adjacent Basin and

Range Province as demonstrated by the historical seismicity of the INEL
region (Figure 3.9-4). A boundary fault has been postulated along the
northwestern margin of the Eastern Snake River Plain but no evidence of
any movement over the past 6.5 million years has been observed.

A deterministic seismic hazard analysis was conducted for all facilities at
INEL to estimate peak ground accelerations (i.e., the strongest likely shaking
from an earthquake) using site-specific information about the closest
earthquake -source and subsurface stratigraphy at INEL (Woodward-Clyde
Consultants, 1990). Ground motion estimates have been modeled for a
magnitude 7.3 earthquake (representing the 1983 Borah Peak earthquake)
that has been assumed to occur along the southern portion of the Lehmi
Range Front fault, approximately 7 miles northwest of CTF near the town of
Howe. Estimates of peak horizontal ground accelerations (PHGA) for the
CTF, using the assumed earthquake, were calculated to be approximately

0.25 gravities (for a site with rock at the surface) and 0.40 gravities (for a
site with soil at the surface). All of these ground accelerations are low
enough that buildings can be designed to minimize structural effects.

3.9.2.3 Volcanic Activity. Two major stages of volcanic activity have
occurred in the Eastern Snake River Plain over the pest 15 million years.
Massive deposits of ash-flow tuffs at depth reflect an earlier stage of
explosive volcanism from several major eruptive centers within the plain.
Over geologic time, the centers of explosive volcanism have migrated
progressively to the northeast and are now located in the Yellowstone
Plateau nearly 125 miles away. This pattern is consistent with the geologic
theory of "hot spot* tracks. Volcanic activity is theorized to result when
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tectonic plates move across hot spots deep in the earth's mantle
(DOE, 1991a). Later stages of non-explosive volcanism, beginning about 4
million years ago and continuing to as recently as 2,000 years ago,
produced a thick series of many overlapping basaltic lava flows that issued
from many local vents and mrnall craters. These basalt flows dominate the
surface geology at INEL (DOE, 1991a). The basaltic volcanism is postulated
to have originated in several northwest-southeast-trending rift zones
(Figure 3.9-6).

A drill hole in the southern part of INEL was drilled in Spring 1984 to a
depth of 185.6 meters. Reliable ages were obtained for seven of the nine
lava flows encountered. The ages show that the eruptions took place
between 641,000 and 233,000 years ago with an average recurrence
interval of 51,000 years during that period of activity. The time interval
since the last activity (233,000 years) is about 4.6 times the average
recurrence interval and 3 times the largest recurrence interval. These data
suggest that the sources of basaltic lava at INEL are no longer active and,
therefore, are not expected to erupt again (DOE, 1991a). Additional studies
on the potential for volcanic hazards for this site on the southern end of
INEL identified preliminary probabilities of hazard from a basaltic lava flow to
be less than 0.00001 (1 x 101 per year; probabilities of hazard for other
volcanic events would be even less (Smith at al., 1990). Although volcanic
hazard at the CTF would be somewhat different than these studies (e.g.,
lava flow probability would be slightly higher, because of the proximity of
the Arco rift zone and because the CTF is in a topographic low, so that
basalt could flow down onto it), it is likely to be similar.

The CTF site is located between two volcanic rift zones and is underlain by
basaltic flows. There are two prominent inactive volcanic craters within
six miles of the CTF.

3.9.2.4 Soft. The area that includes the CTF is underlain mostly by
unconsolidated lacustrine deposits (see Figure 3.9-3). These deposits
consist mainly of sandy and clayey silts. Remnants of ancient bars, spits,
and beaches that form low ridges consist mainly of sand; the largest such
ridge forms a natural north-south-trending embankment through the
Technical Service Facility. Alluvial deposits flanking Birch Creek in the north
consist of gravel, sand, and silt that provide the best source of sand and
gravel for construction use In the area. Basaltic bedrock underlies the
facility starting at depths of about 30 feet. The unconsolidated lake-bed
deposits provide suitable natural foundations for light structures, but heavy
structures must be supported on bedrock. The finer-grained soils (silts and
clays) can be susceptible to wind erosion during and after ground-disturbing
activities.
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3.10 NOISE

Noise is defined as "unwelcome or unwanted" sound that is usually caused
by human activity and added to the natural acoustic setting of a locale. It is
further defined as sound that disrupts normal activities or that diminishes
the quality of the environment. There are two types of sound sources:
stationary and transient. Stationary sources are typically related to specific
land uses (e.g., Industrial plants); transient sources move through the
environment either along established paths or randomly (railroads, roads,
flight tracks, etc.). The total acoustical environment of a location is the
blend of the background, or ambient acoustics, with the unwanted noise.

Noise is described in terms of sound levels, the measurement of which is
usually performed using adjusted decibels (dBA). Typical levels are shown
in Figure 3.10-1.

3.10.1 SMTS

The major sources of noise at NTS are natural physical phenomena from
weather and wildlife activities; transient noise is generated by aircraft
overflight. Due to the remoteness of the area, and because nuclear testing
is conducted underground, noise levels at NTS are minimal.

Because the ares is remote, noise levels at the SMTS are primarily generated
by the natural environment (wind, rain, and the activities of wildlife); noise

generated from aircraft overflight is transient. The range for ambient noise
levels in this type of remote desert area is between 22 and 38 dBA. The
closest sensitive community receptors to the SMTS (e.g., hospitals, schools,
and residences) are located approximately 23 miles away at Lathrop Wells;
the closest NTS personnel that could be affected by noise levels are located
approximately 6 miles away.

3.10.2 CTF

Major noise sources within INEL include various facilities equipment and
machines (e.g., cooling towers, transformers, engines, pumps, steam vents,
construction and materials handling equipment, and vehicles).

Since the CTF currently performs no routine facility operations, noise levels
are similar to that of the SMTS. Some vehicular traffic noise is produced by
the smal staff performing the decontamination and decommissioning
activities; however, that noise, and that generated from aircraft overflight, is

transient. Typical ambient noise levels at the CTF site would be below
40 dB. The closest sensitive community receptors to the CTF (e.g.,
hospitals, schools, and residences) are located approximately 11 miles away
in Mud Lake. The closest INEL personnel are located in other portions of the
TAN (approximately 1.3 miles sway).
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Figure 3.10-1
Typical Noise Levels of Familiar Sources

dBA

145

Physically Painful 140 Sonic Boom

Extremely Loud 135

130

125 Jet Takeoff at 200'

Discomforting 120 Oxygen Torch

115 Discotheque

110 ... Motorcycle at 15' (Unmuffled)

105 Power Mower at 3'

Very Loud 100 Newspaper Press

95 Freight Train at 50'

90 Food Blender

85 Electric Mixer, Alarm Clock

80 Heavy Truck at 50'

75 Busy Street Traffic at 50'

70 Average traffic at 100', Vacuum Cleaner at 10'
Loud 65 Electric Typewriter at 10'

60 Dishwasher at 10', Air Conditioning Unit at 10'

55 Normal Conversation at 5'

50 Typical Daytime Suburban Background

45 Refrigerator at 10'
40 Bird Calls

35 Library

30 Room in Quiet Dwelling at Midnight

Quiet 25

20 .. Motion Picture Studio

15

10 Leaves Rustling

5

Threshold of Hearing 0
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3.11 WATER rRSOURCES

Water resources include underground and surface sources of water for the
am, eand water quality. Generally, the region of influence for water
resources is the hydrologic system of the area. More specifically, the region
of influence is the source of the water (e.g., stream, river, lake, reservoir,
groundwater basin) supplied to each alternative site.

3.11.1 SMTS

The hydrology of NTS has been studied intensively since the mid- I950s,
and water quality in and around the site has been monitored since
underground nuclear testing began. The U.S. Geological Survey, U.S. EPA,
and the Desert Research Institute have conducted most of these studies.

Groundwater

The groundwater hydrologic systems of the southern Great Basin are
charactered by deep water tables and closed groundwater basins that may
not correspond to topographic basins. Recharge occurs predominantly by
slow percolation from upland areas through the unsaturated zone that
overlies the water table. Groundwater in the region occurs chiefly in
fracture zones in at least six major aquifers at various levels within
limestone, dolomite, and volcanic rock units. The aquifers are commonly
isolated from each other by squitards, relatively impermeable layers that act
as a barrier to groundwater movement. In addition, groundwater flow is
commonly blocked or diverted by faults and in places where the
groundwater reaches the surface as flowing springs. In the deeper aquifers,
the water is under artesian pressure. Principal recharge areas for the
bedrock aquifers are upland areas and mesas to the north.

Water use in Nevada is governed by the office of the State Engineer and the
Division of Water Resources. Chapter 534 of the Nevada Water Laws
outlines and delineates the allowable uses of groundwater. Total annual
groundwater withdrawals from any given basin may not exceed the
perennial yield. Data collected from wells in Areas 3, 5, and 6 of NTS
Indicate that there has been no detectable decline in the static water level
and, therefore, no exceadance of perennial yield for the aquifer(s) at these
locations (DOE, 19889) (see Figure 3.2-1). Total withdrawals from wels C
and C-1 located In Area 6 of NTS were 26 million gallons per year (0.07
million gallons per day [MGDJ) (DOE, 1988g).

In the Mid Valley area, groundwater occurs only in deep bedrock aquifers;
the alluvial deposits may contain water following rains but do not form
perennial aquifers. Groundwater in the proposed water-supply well occurs
in tuffaceous aquifers that are probably isolated from the deeper limestone
and dolomite aquifers. The static water level in this well is at a depth of
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1,663 feet below the surface; the well head is at an elevation of 4,346 feet
MSL.

Groundwater in the Mid Valley area is believed to be part of the Ash
Meadows subbasin (see Figure 3.2-1). There are 11 NTS wells that
currently withdraw water from the Ash Meadows subbasin and three that
withdraw water from the Alkaline Flat-Furnace Creek Ranch Subbasin.

Surface Water

Surface water in the southern Great Basin occurs principally in interior
drainage systems characterized by a dense network of intermittent streams
that flow into closed topographic basins known as play"s. Typically this
water stands on the play"s for several days to a few weeks before it is lost,
mainly by evaporation. There are 13 play"s within a radius of 50 miles of
the proposed SMTS site.

There are no perennial sources of surface water in the Mid Valley area. The
alluvial fan on which the proposed SMTS site is located is cut by many
shallow boglder-dry stream beds that contain water only during and shortly
after occasional heavy rains. During rare flash floods, streams may be
diverted by sediment and cut new channels into easily eroded alluvial
deposits. There Is, however, no evidence of such flash flooding in the

channels bordering the proposed site. Runoff from precipitation at the
proposed site drains into the normally dry Barren Wash, which is part of an

interior drainage network that terminates in Frenchman Flat, a playa in a
closed topographic basin about 16 miles to the east.

Waer ualky

Groundwater from the tuffaceous aquifers such as those in the proposed
water supply well is generally of excellent chemical quality. It is
characterized by relatively high concentrations of sodium and potassium
carbonates and low acidity. In general, water in the tuffaceous aquifers
meets U.S. EPA primary and most secondary standards for harmful
constituents (DOE, 1986) regulated under the Safe Drinking Water Act.

The deep aquifers, slow groundwater movement, and exceedingly slow
downward movement of water in the overlying unsaturated zone serve as
barriers to transport of radioactivity from underground sources (e.g.,
underground testing) via groundwater, preventing movement of radioactivity
to off-site areas for thousands of years. The estimated average velocity of
groundwater flow through the lower carbonate aquifer in central Yucca Rat
is 6 to 600 feet per year (DOE, 1990d).

Groundwater is the only local source of drinking water in the NTS area.
Drinking and industrial water-supply wells for NTS are produced from the
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lower and upper carbonate aquifers, the volcanic aquifer, and the valley-fill
aquifer. Though a few springs emerge from perched groundwater lenses at
NTS, discharge rates are low, and spring water is not currently used for
DOE activities. South of NTS, private and public supply wells draw water
from the valley-fill aquifer.

Groundwater sampled from a borehole approximately 20 miles southwest of
the SMTS had a pH of 7.7, 216 milligrams per liter (mg/I) of dissolved
solids, and relatively high concentrations of silica (45 mgil), sodium
(57 mg/I), and bicarbonate (143 mg/I).

There are no known incidents of groundwater contamination (e.g., fuel

spills, solvents) in the vicinity of the SMTS location.

3.11.2 CTF

Groundwater

Large volumes of groundwater occur in the bedrock aquifer beneath the
Snake River Plain. The water occurs chiefly in fractures and voids in the
basaltic lava flows that underlie the plain. In INEL, the groundwater flows
to the south and southwest and discharges about 6.5 million acre-feet (1
acre-foot equals approximately 326,000 gallons) annually to springs that
feed the Snake River below Twin Falls, 100 miles from INEL. Groundwater
flow rates range from 5 to 20 feet per day. Depth to the water table ranges
from about 200 feet in the northeast to 1,000 feet in the southern part of
INEL. Recharge to the Snake River Plain aquifer is primarily by infiltration
from streams to the northwest, north, and northeast of INEL, especially the
Big Lost River.

The DOE Idaho Field Office has negotiated with the Idaho Department of
Natural Resources a claimed water right for 81 cubic feet per second, not to
exceed 1.5 billion cubic feet (approximately 11 billion gallons) per year
withdraw capacity under the Federal Reserve Doctrine. The state of Idaho
has signed a Settlement Agreement, public hearings have been held, and
based on these hearings, an Interlocutory Order will be generated. INEL will
abide by this Order as it affects water use until the adjudication process is
complete. Currently, INEL withdraws up to 6 MGD, with an average of 37
million gallons per year (DOE, 1991 a).

Surface Water

The surface water hydrology of the INEL is dominated by the Pioneer Basin,
a closed drainage basin that receives water from Big Lost River, Little Lost
River, and Birch Creek (Figure 3.11-1). These rivers are supplied by
mountain watersheds located to the north and northwest.
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The Big Lost River is the major river on INEL. This river flows intermittently
onto the INEL site across the southwest boundary, curves to the northeast,
and terminates at the Big Lost River play"s (sinks). Surfa .e flows last
occurred in 1986. The major storage and diversion structures on the Big
Lost River are the Mackay Dam and the INEL flood diversion dam.

Under normal conditions, most of the flow from the Uttle Lost River and
from Birch Creek is diverted for irrigation before reaching the INEL. In high-
flow years, however, Little Lost River and Birch Creek flow onto the site.
There, the remaining water evaporates or infiltrates into the ground through
the stream channel or plays bottom (DOE, 1984s, 1984b). Because of the
upstream diversions of water, flooding under normal conditions does not
occur within INEL. A maximum possible flood resulting from maximum
flows combined with upstream dam failure would inundate the entire Big
Lost River floodplain as well as the playas in which the river terminates.

The INEL flood diversion system consists of a small dam that functions to
divert the river flow away from INEL facilities into four spreading areas.

The CTF and the entire TAN are located within the margins of the Birch
Creek plays. The plays is the terminus of both Birch Creek and Big Lost
River, and has a minimum elevation of approximately 4,775 feet MSL. The
plays is normally dry and contains discontinuous shallow pools of water only
for short periods after heavy rains. Because of the upstream diversions for
irrigation, waters from Birch Creek and Big Lost River do not reach the plays
under normal conditions. Maximum flow conditions in these streams
combined with the failure of water control structures, however, would flood
the plays. Flood control facilities, consisting of low dikes and
interconnected drainage ditches, have been constructed in the CTF area to
prevent flooding of the CTF (EG&G Idaho, Inc., 1986). Section 3.9.2.1
contains additional discussion on floodplains.

Water Oulty

Groundwater quality from drinking water wells on INEL meets drinking water
standards (DOE, 1991a). The average total dissolved solid content at INEL
is low, ranging from 200-255 mg/I and consists mainly of calcium,
magnesium, sodium, and potassium. The composition of the groundwater
indicates reaction with minerals in rocks of the surrounding mountains and
alluvial valleys where the residence time of the groundwater is relatively
long. In addition, levels of radioactive constituents from several INEL wells
are well below EPA standards.

Waters from the Snake River Plain aquifer on INEL are relatively low in the

sum of dissolved constituents (about 200 mg/I). The low mineralization
reflects the moderate to abundant precipitation in the mountainous source
areas, the absence of extensive deposits containing highly soluble minerals
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and the low solubility of the basaltic rocks that form the principal aquifer
system. The water in the aquifer has a low dissolved solid content and,
with little or no treatment, is suitable for most uses. There are some areas
in the Snake River Plain aquifer where water quality exceeds regulatory
standards; the excess concentrations have been decreasing over the last 20
to 30 years. INEL was placed on the NPL during 1989 to facilitate
remediation and monitoring of contaminated areas including an injection well
located at TAN in close proximity to the CTF.

3.12 HEALTH AND SAFETY

3.12.1 Existing Safety, Security, and Radiological Monitoring Systems

This section presents background information concerning existing conditions
at both NTS and INEL. This includes security and fire protection, operational
safety and emergency response procedures, and the existing radiological
conditions and monitoring systems. The regions of influence for health and
safety are the areas surrounding the alternative test sites which could be
affected by test operations or credible accidents, and the area along
transportation routes used for shipment of project-related materials. The
areas within 150 km of each test site were analyzed for radiological effects.

3.12.1.1 NTS

Public Safety

NTS is a limited access, controlled facility with public access prohibited. It
is bordered on three sides by the Nellis Air Force Range. Road access to
NTS is restricted by guard stations and barricades. Mobile patrols are
employed to provide security throughout NTS. All personnel on NTS are
required to wear identification badges containing a thermoluminescent
radiation dosimeter, which is used to measure the amount of ionizing
radiation each individual might receive while on site.

All air traffic over NTS is restricted and the airspace is monitored by radar;
any unauthorized aircraft can be intercepted by Air Force aircraft and
escorted to the Desert Rock Airport, three miles south of Mercury, Nevada,
for purposes of identifying the pilot and his intentions. The airspace over
the Nellie Air Force Range is also restricted. Emergency procedures have
been set up so that an inadvertent large release of radioactive gas from an
underground nuclear event would not endanger air traffic. Communications
systems are in place so that, if needed, air route traffic controllers would be
notified of the location of the radioactive cloud and they, in turn, could re-
route air traffic as required.

The Nye County Sheriff's office is the primary law enforcement entity on
the site and has authority to control ground traffic and make arrests. An
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office is maintained at Mercury, Nevada, and the sheriff's deputies are
authorized to enter most facilities on the site for law enforcement purposes.
The State Police and the Federal Bureau of Investigation are not represented
on the site; however, they respond to calls for assistance from either the
Nye County Sheriff or the NTS Security Organization.

NTS maintains a contractor security force to ensure necessary protection for
government property; transport, handling, and protection of special nuclear
material; and response to sabotage, espionage, terrorist activities, or other
hostile acts. Security personnel are trained in methods for the safeguarding
of special nuclear materials and are equipped with armament, weapons, and
specialized transportation to effectively deal with hostile threats. In
addition, the NTS security force is deputized by Nye County to assist in law
enforcement activities.

Temporary roadblocks are established when needed to control access to
designated testing areas in connection with the detonation of underground
nuclear devices. The designated forward areas usually include all areas
north of Control Point 1 (CP-1), the command and control center for nuclear
testing at NTS (see Figure 2.3-2). These areas are "swept" by guard patrols
to assure that all personnel have withdrawn to a designated safe location.
ý,Ilicopters and light aircraft are available to the security force and are
normally used to check perimeter barricades and other remote locations in
the forward test areas as a part of this sweeping action.

DOE/NV maintains a fully equipped fire department at NTS which is staffed
by professional fire fighters and augmented by fire protection engineering
personnel. There are two fire stations (Mercury and Area 6), with a
complement of nine fire apparatus ranging from structural to aircraft crash
rescue. In addition, rescue, mobile command post, and all-terrain vehicles
are available. Additional assistance can be requested from other fire
departments-as provided for in Memorandums of Understanding with the
U.S. Bureau of Land Management (BLMI and the U.S. Forest Service.

DOE/NV maintains an Emergency Operations Center (EOC) in Las Vegas,
Nevada, which provides oversight during emergencies at all installations
under their jurisdiction, including NTS. The EOC provides long-term
communications and coordination with emergency response resources. It is
staffed with trained and experienced personnel and is equipped with
facsimile machines, computer networks, radios, cellular phones, and other
state-of-the-art communications equipment (DOE, 1988e).

CP-1 coordinates all operational activities at NTS. In addition to exercising
control authority associated with underground testing, it maintains an
elaborate communications and data acquisition network to support event-
based testing.
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Under DOE auspices, EPA has established an off-site environmental
surveillance network, currently Including 19 Community Monitoring Stations.
Each station has a suite of samplers and recorders, including a pressurized
Ion chamber (PIC). AN of these monitoring stations awe equipped to
telemeter PlC information via satellite directly to a Control Point on NTS.
Each of th" stations is managed by a member of the community in which
the station is located, usually a acience teacher from the local achool
systemn.

The OLM has a large automated network of meteorological stations
telemetering data by satellite. These stations are sited on a roughly 75-mile
grid covering most of the westemn U.S. The EPA, in an agreement with
BIM, has Instrumented 10 of these stations with PICa to collect external
gamma exposure rate data. The system also provides a broad spectrum of
meteorological data from a significant number of stations for use by the
Weather Service Nuclear Support Office (WSN SO) in radioactive cloud
transport/dispersion assessments.

WSNSO provides all meteorological services required on NTS. It carries on
investigations and research into meteorological processes, prediction
methods, and fallout phenomenology. It also researches data acquisition,
processing, and display techniques for improving meteorological support to
assist the DOE in performing its mission. WSNSO is responsible for
conducting a broad meteorological program in support of both nuclear and
non-nuclear projects.

During a nuclear teat, additional resources are deployed in and around NTS
to provide increased radiological monitoring capability. These include:

* A Bluebird Team consisting of monitoring personnel with
appropriate radiation detection instruments to provide
close-in radiological monitoring of any potential effluent

U E EPA Monitors at standby locations in or near the estimated
off-NTS downwind fallout locations, determined prior to the
event. If a radioactive release occurs, these mobile
monitoring personnel are positioned to perform off-site
radioactive monitoring and sampling

t C Aircraft, including a helicopter and fixed-wing aircraft, with
radiological monitoring capability can be deployed for each
nuclear event.

A 24-hour-per-day Radiological Assistance Team with support from
numerous DOE, contractor, and user agency personnel is available. DOE/NV
is also DOE's Federal Radiological Management and Assessment Center
(FRMAh lead field office which coordinates all federal agency response to a
significant radiological emergency. DOE/NV also manages the Nuclear
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Emergency Search Team which maintains extensive aerial and ground
radiological monitoring capability.

Safety documentation is written, as necessary, to support operations

conducted at NTS. The sponsoring laboratory or agency provides an
operations plan that covers safeguards and security, and radiological,

environmental, and personnel safety. An Operations Permit is issued once

radiological, environmental, health, safeguards, and security concerns are
satisfied.

Environmental Radiation Monitoring

DOE is responsible for providing radiological safety services on the NTS and
maintaining an environmental surveillance program designed to control,
minimize, and document exposures to the NTS working population and the
off-site public population. The results are reported annually in environmental
reports (DOE, 1990d).

Documented standard operating procedures have been established for
radiological monitoring conducted at NTS (DOE, 1988c). The NV/YMP

Radiological Control Manual for NTS (DOE, 1992h) outlines standard
operating procedures for radioactive materials control, shipment of
radioactive material, radiological safety in specific test areas, and waste
management.

Under an Interagency Agreement with DOE, U.S. EPA conducts the off-site
radiological monitoring program around the NTS. The routine surveillance

program includes pathways monitoring that consists of air, water, and milk
surveillance networks surrounding NTS, and a limited animal and vegetable
sampling program. The EPA's extensive off-site environmental surveillance
system around NTS has measured no radiological exposures that can be
attributed to current NTS operations.

The Off-Site Radiological Safety Office (EPA/EMSL) is responsible to the

Test Controller and the NTS Manager for providing off-site radiological
safety services in accordance with NTS-SOP 5402 and the Interagency

Agreement (DE-AI08-86-NV10522). Emergency preparedness
responsibilities are established as outlined in DOE Orders 5500.2 and
5480.1A, along with NTS-SOP 5501 (SNL, 1989). All essential test-related

personnel receive basic radiological safety training and any additional
training required for their job assignments.
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3.12.1.2 INEL

Public Safet

INEL Is a limited access, controlled site that significantly limits the presence
of the general public anywhere within the interior portions of the site and
from access to the nuclear facilities. Access by visitors to and from
individual sites is controlled at all times and only those authorized are
allowed on site; everyone entering must have an appropriate security badge.
All personnel and visitors entering any nuclear facility receive a
thermoluminescent radiation dosimeter while in the area, which is used to
determine the amount of ionizing radiation that each individual might receive
while on site.

The airspace over INEL is designated by the FAA as a National Security
Area, and access is limited to above 6,400 feet MSL. Communication
systems are in place so that air route traffic controllers can advise the local
transient aircraft of abnormal conditions in the area.

INEL maintains a contractor security force to ensure necessary protection
for government property; transport, handling, and protection of special
nuclear material; and response to sabotage, espionage, terrorist activities, or
other hostile acts. Security personnel are trained in methods for the
safeguarding of special nuclear materials and are equipped with armament,
weapons, and specialized transportation to effectively deal with hostile
threats. The security forces are also equipped with two helicopters for INEL
patrol, including pre-test surveillance and clearing of restricted test areas. In
addition, the INEL security force is deputized by the adjacent counties to
assist in law enforcement activities. The state and federal roads that cross
INEL are patrolled and enforced by the Idaho State Patrol and the local
county sheriffs' offices.

Access to the grazing areas around INEL is monitored and patrolled by the
INEL security force to ensure the grazing boundaries are honored and
maintained. The central portion of the INEL is also frequently swept for
unauthorized access. The nuclear facilities, including TAN and the CTF, are
patrolled 24 hours a day.

INEL maintains a well-trained and fully equipped fire department. There are
3 fire stations (TAN, CFA, and ANL-W sites), equipped with a total of four
engines, one tanker, three brush fire fighting units, one rescue unit, and
several other vehicles for brush fire response. Additional assistance can be
requested from community fire departments, as provided for in
Memorandums of Understanding with the BLM and local communities.

The INEL EOC serves as the center for oversight of emergencies at the INEL,
providing for long-term communications with off-site agencies, and for
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coordinating INEL resources in response to requests by off-site authorities.
The EOC is staffed with trained and experienced personnel and is equipped
with facsimile machines, computer networks, radios, cellular phones, and
lend-Uine telephones.

INEL has an around-the-clock quick response field monitoring team to
provide timely measurement and reporting of release to the environment of
radiological materials. This initial quick response capability is backed up by
a second phase response of multiple field monitoring teams. The teams use
standardized and state-of-the-art equipment in their response. The INEL
field monitoring teams are integrated in their response with the INEL-
implemented Region Six Radiological Assistance Programs and other national
response teams such as the Nuclear Emergency Search Team and the
Accident Response Group. A Mobile Emergency Response Van equipped
with communications, radiological monitoring, and gamma spectroscopy
equipment is included in the radiological response capabilities at INEL.
Specialized alpha radiation monitoring equipment and personal protective
equipment are also available.

Individual Safety Analysis Reports (SARs) are written for each reactor
facility at INEL (see Section 4.12.11). The sponsoring laboratory or agency
provides radiological safety plans for each test series which cover all

operations. They include radioactive effluent documentation, surveys for
radiological safety, cleanup and pollution control procedures,
instrumentation types and deployment, and any other radiological safety

features pertinent to operations at INEL.

Environmental Radiation Monitoring

Environmental monitoring programs at INEL are conducted by DOE to
determine (1) the overall impact of operations on the environment,
(2) whether environmental levels of radioactivity comply with applicable
standards (40 CFR 61, DOE Order 5400.5), (3) whether containment and
control systems at facilities are functioning as planned, and (4) long-term
trends of concentrations of radioactivity in the environment and any
changes in those trends. Environmental Impacts are determined by
measuring radionuclides in the environment, where such measurements are
possible, or by modeling the transport of radionuclides through
environmental pathways in cases where environmental concentrations are
too low to measure. Measurements on INEL or at the INEL boundary are
frequently compared to similar measurements at background or control
locations. Where radionuclide concentrations are high enough to be
measured regularly, long-term trends are presented. Data are reported
yearly in an environmental monitoring report for the INEL (DOE, 1990b).

The environmental pathways by which radioactivity could affect the
population in the vicinity of INEL are through direct radiation exposure,
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through atmospheric transport, and through soils, water, foodstuffs, and/or

animals. The environmental monitoring program for the INEL site and
vicinity includes the collection and analysis of samples from these potential

exposure pathways.

Air end water are routinely monitored for radioatvity at a number of

on-site, boundary, and distant locations. Concentrations of radionuclides in

milk, wheat, and lettuce samples are measured at site boundary and distant
locations, Distant locations serve as background controls that are not
affected by radioactive releases associated with INEL operations. On-site
soils are sampled annually on a rotating basis, while off-site soils are

sampled only in even-numbered years. Environmental radiation exposure
rates are measured at the site boundary and at distant locations. Based on
available monitoring data, no significant concentrations of radionuclides
from INEL have been detected.

3.12.2 Environmentl Radiation

A large contributor to existing radiation exposure in the environment
(experienced normally due to both natural and man-made exposure) comes
from background sources, which Include cosmic radiation, naturally
occurring terrestrial radioactive materials, and natural internally deposited
radioactive materials (e.g., carbon-14 naturally found in biological systems).
These sources account for a large part of radiation exposure received by
every individual on an annual basis, and can vary from location to location
depending upon such factors as elevation of an area (increased cosmic
radiation) and the presence of varying amounts of mineral deposits
(increased terrestrial radiation). An individual can do little to Influence the
exposure received from background sources, since levels are essentially
constant throughout a given region, and are not affected by lifestyle
choices. At NTS, background sources contribute a total whole-body dose of
125 millirems per year (mrem/yr), while at INEL they contribute a total
whole-body dose of 144 mrem/yr. In addition to the background sources,
several other sources of radiation can influence the total individual whole-
body dose. Exposure due to these sources can vary from individual to
individual, based upon lifestyle choices. Since annual exposure from such
sources needs to be included in determination of the existing radiation
exposure, the average exposure to a U.S. resident from each of these
sources has been determined, and includes medical and dental X-rays
(53 mrem/yr), global nuclear weapons test fallout (4.6 mrem/yr), various
consumer and industrial products (1 mrem/yr), and air travel
(1 mrero/1,000 miles) (Glasatone and Sesonske, 1981 1. Finally, radon gas
naturally present in the environment contributes an exposure of 200
mrem/yr to the average person in the United States (NCRP, 1987), but
again, this value can vary greatly from individual to individual based upon
such factors as housing type, climate and local soil mineral content.
Together the contribution of all these sources produce the environmental
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radiation exposure received by each individual. In the vicinity of NTS, a
person typically receives an environmental dose of approximately 383
mrem/yr, while at INEL a person typically receives an environmental dose of
402 mrem/yr.

Both NTS and INEL host ongoing activities which could result in the release
of smal quantities of radioactive material. At NTS, these include
underground testing of nuclear weapons, and wastes generated by NTS
activities. If instituted after completion of site characterization, verysm
levels of release may occur from the Yucca Mountain Nuclear Waste
Repository. The dosage received by any individual in the vicinity of NTS as
a result of airborne releases from these activities is reported annually based
upon computer modeling results (in accordance with NESHAP requirements)
and verified using environmental monitorng program data, and is much less
than 1 mrem (DOE, 1990d). At INEL, release of small quantities of
radioactive materials could result from operation of nuclear reactors, and
wastes generated by INEL activities. The dosage received by any individual
in the vicinity of INEL as a result of this activity is also reported annually (in
accordance with NESHAP requirements), and is also much less than I mrem
(DOE, 1990c). In both cases, from current activities, the reported maximum
individual dose is well below the permissible NESHAP limit of 10 mremn/yr.
and impacts associated with each site represent unmeasurable increases
above that to which the general public can reasonably expect to be
exposed.
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4.0 ENVIRONMENTAL CONSEQUENCES

4.1 WITRODUCTION

This chapter discusses the potential environmental consequences associated
with implementation of the Proposed Action at the two alternative sites, as
well as the consequences of the No-Action Alternative. To provide the
context in which potential environmental Impacts may occur, discussions of
potential changes to land use, transportation, and community and public
utility services are included in this Environmental Impact Statement (EIS).
In addition, issues related to current and future management of hazardous
materials and wastes are discussed. Impacts to the physical and natural
environment are evaluated for air quality, biological resources, cultural
resources, geology and soils, noise, water quality and health and safety.
These impacts may occur as a direct or indirect result of program activities.
In addition, actions that could contribute to potential cumulative impacts to
the environment (Section 2.7) were considered.

Means of mitigating adverse environmental impacts that may result from
implementation of the Proposed Action at the two alternative sites are
discussed. Mitigation measures are suggested for those components likely
to experience substantial and adverse changes under these alternatives.

4.1.1 Local Community

This section discusses the potential effects on the two identified regions of
influence as a result of implementation of the Proposed Action. The effects
of implementing the particle bed reactor (PBR) validation testing include
those on population and employment.

4.1.1.1 Saddle Mountain Test Station (SUITS). It is estimated that a
maximum of 263 persons would move into the area as a result of this
project being implemented. This represents an increase of less than

0.04 percent in the region of influence population. For modeling purposes,
this estimation is based on a peak year increase of 100 employees (direct
jobs) and assumes for purposes of determining maximum impact that no
persons from the local job market would be employed. A dependent factor
of 2.63 is included with each direct job, to include families and other
dependents associated with these employees (1990 U.S. Census Data). No
secondary employment positions were modeled in this analysis.

Direct employment would result in a 2 percent increase in total peak year
employment at the Nevada Test Site (NTS), to a total of approximately
5,100.
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4.1.1.2 Contained Test Faculity (CTF). It is estimated that a maximum of
263 persona would move into the area as a result of this project being
Implemented. This represents an increase of 0.2 percent in the population
of the region of inkunce. For modlin purposes, this estimation is based
on a peak year Incrmase of 100 employees (direct jobs) and assumes for
purposes of detmining maximum Impact that no persons from the local job
market would be employed. A dependent factor of 2.63 is included with
each direct job, to Include families and other dependents associated with
these employees (1990 U.S. Census Data). No secondary employment
positions were modelled in this analysis.

Direct employment would result in an increase of less than 1 percent in total
peak year employment at Idaho National Engineering Laboratory (INEL) to a
total of approximately 11,700 jobs.

4.2 INFRASTRUCTURE

4.2.1 SMTS

4.2.1.1 Energy. The added distribution line connecting the SMTS to the
1.5 megawatt (MW) NTS electrical distribution line 2.4 miles to the north
would provide sufficient electrical power to meet the sub-scale facility (PBR
Integral Performance Element Tests IPIPET]) peak power requirements of
0.75 MW over a duration of a few hours. Supplemental power would be
provided with mobile generators to support high demand for short periods of
time during ground test article (GTA) operational testing.

4.2.1.2 Solid Waste. It is estimated that the amount of non-hazardous
solid waste generated from this project would equal an average 175 tons
per year over the life of the project. At NTS, this amounts to less that
2 percent of the total amount of solid waste deposited on an annual basis.
The increase in solid waste demand would result in a negligible decrease in
the anticipated 10-year lifespan of existing NTS solid waste disposal
capacity.

4.2.1.3 Wastewater. Typical freshwater consumption in an industrial
setting is approximately 40 gallons per employee per day (Clark at al.,
1971). This value has also been used to estimate wastewater production.
The total amount of wastewater produced would be approximately
2,400 gallons per day at the site. An on-site septic system would be
constructed to accommodate this wastewater. A state of Nevada permit to
construct and operate the system would be required.

4.2.1.4 Water Supply. The water supply for the construction (16 million
gallons) and operation (3 million gallons per year) of the test site would
increase withdrawal at NTS by approximately 0.01 million gallons per day
(0.5 percent). Because withdrawal from other wells on NTS is considerably
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larger than the POR validation test requirement, this represents a small
Increase in demand on the water supply system. As discussed in Chapter 2,
the exploratory well would need to be equipped with pumps, etc., to be
converted to a production well. Also, a water supply pipeline connecting
the well and the SMTS would be required. A state of Nevada permit to
construct and operate the water system would be required.

4.2.1.5 Mitigation Measures. Because impacts to infrastructure from the
SNTP program at the SMTS are not anticipated, no mitigation measures
would be required.

4.2.2 CTF

4.2.2.1 Energy. The INEL electrical distribution system is adequate to
handle most PIPET and GTA test requirements due to the existing developed
nature of the area. The SNTP requirement of 0.75 MW during tests would
represent a 2.5 percent increase in peak demand at the Test Area North
(TAN); average increase would be less than 1 percent. Mobile generators
may be required to provide supplemental power during peak demands of the
GTA testing operations.

4.2.2.2 Solid Waste. It is estimated that the amount of non-hazardous
solid waste generated from this project would average 175 tons per year
over the life of the project.

The amount of municipal wastes generated by the small operating staff at
the CTF would be a small percentage of total municipal waste. Impacts to
solid waste management from industrial or construction waste generated
from SNTP program implementation at the CTF is expected to be similar to
those described for NTS. These facilities are expected to have sufficient
capacity to support the SNTP program.

4.2.2.3 Wastewater. Typical freshwater consumption in an industrial
setting is approximately 40 gallons per employee per day (Clark at aL.,
1971). This value has also been used to estimate wastewater production.
The total amount of wastewater produced would be approximately
2,400 gallons per day at the site.

The existing sewage system for the CTF consists of a series of evaporation
ponds with a total holding capacity of approximately 16 million gallons.
Present production of wastewater is approximately 8,000 gallons par day.
The 2,400 gallons per day of wastewater generated by the SNTP program,
in addition to the 8,000 gallons per day of baseline use (an increase of
30 percent), would place the septic tank at 30 percent of its total capacity.
The total amount of SNTP and baseline wastewater (10,400 gallons per
day) is well below the capacity of the evaporation ponds.
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4.2.2.4 Water Supply. The 0.01 million gallons per day of water required

for the construction and operation of the test site would represent 0.1

percent of the volume of water allocated to INEL. Because INEL uses a
maximum of 12 percent of its allocation, this additional demand could easily

be met.

4.4.2.5 Mitigaton Measures. Because impacts to infrastructure from SNTP

activities at the CTF are not anticipated, no mitigation measures would be

required.

4.2.3 No-Action Alternative

Because no construction would occur with the No-Action Alternative, no

impacts to infrastructure would occur at either of the SNTP alternative sites.

4.3 LAND USE

4.3.1 SMTS

There would be no land use impacts at the SMTS. The change in land use

at the SMTS from an unoccupied area to 100 acres of facilities for the
proposed use as a nuclear propulsion test site is consistent with the NTS
mission. The SMTS is sufficiently removed from other testing areas to
preclude interference with underground testing and other NTS activities.

Construction of the PBR validation test facility would not result in any land

use conflicts to adjoining areas as a result of construction of the facility.

There is sufficient area for the establishment of safety buffer zones around
the site.

Potential land use conflicts between the SNTP program and site
characterization/potential site selection of the Yucca Mountain Waste
Repository were analyzed. Siting guidelines for the waste repository

(10 CFR 980) specify certain conditions for site selection. Potential issues

related to land use compatibility were considered in terms of the siting
guidelines. No SNTP activities are expected to impact the site
characterization and potential site selection process of the waste repository.

Because impacts to land use from SNTP activities at the SMTS are not

anticipated, no mitigation measures would be required.

4.3.2 CTF

The change in land use from CTF activities to SNTP activities would be
compatible with other similar research and development operations at INEL.

Depending on the final design of the propellant and coolant storage facilities,
explosive safety zones may make facilities adjacent to the CTF (not being
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used by the SNTP program) unfavorable for uses by other projects. In
addition, SNTP program requirements for periodic evacuation of non-
program-essential personnel for POR testing may cause schedule conflicts
with programs using nearby facilities, thus possibly reducing the useability

of these other facilities while the PBR testing activities are in progress.

The land ares that would be affected at the CTF sita already has existing
facilities which would be modified; additional expansion of less than
50 acres would also be required for a total project site of approximately
100 acres. The only impact caused by the additional facilities and related
safety buffer zones in the expanded area would be the relocation of a
National Oceanic and Atmospheric Administration (NOAA) meteorological
tower. The tower could be moved within the disturbed area and would not
adversely affect NOAA's data collection. Due to PBR testing activities,
restrictions on grazing in the vicinity of the site may occur on an increasing

basis.

Because impacts to land use from SNTP activities at the CTF would be
minor, no mitigation measures would be required.

4.3.3 No-Action Alternative

Because no facility construction or renovationlmodification of existing
facilities would occur with the No-Action Alternative, no impacts to land use
would occur at either of the SNTP altrnative sites.

4.4 TRANSPORTATION

4.4.1 SMTS

4.4.1.1 Transportation. The transportation of construction and operations

persomnel to the SMTS would increase the one-way daily peak hour traffic

on U.S. 95 from Las Vegas by a maximum of 100 vehicles during
construction, and 60 vehicles during operations. Additionally, delivery of
liquid hydrogen and other materials (via truck) would increase traffic by an
average of 5 trucks per day (for a 10-year program). Because some
employees would use car pools or buses, the actual increase in vehicles
would probably be somewhat lower. The total traffic volume on U.S. 95
would increase by about 5.9 percent (3,600 average annual daily traffic
[AADT]) during the construction phase, and by about 3.8 percent over
baseline conditions, to 3,520 AADT during the operations phase. Because
this segment of U.S. 95 is a four-lane divided highway, no adverse affects

are expacted from the increased traffic volume. As discussed in Chapter 2,
Mine Mountain Road and Saddle Mountain road would be maintained to
assure safe truck and operations traffic to the SMTS. Because of the small
numbers of AADT generated by SNTP, and because of the availability of
alternative access to the SMTS, SNTP traffic is not expected to affect the
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Yucca Mountain site characterization process. Other existing NTS roads
would not be adversely affected by the increased traffic volume.

4.4.1.2 Airspace. The plume generated from hydrogen flaring may cause
sufficient heat and turbulence near the flare stack to affect aircraft flying
through it. Due to the airspace restrictions in place at NTS, no commercial
aircraft are likely to be in the vicinity of the PBR validation test facility
during Oper'ations. Procedures are in place to restrict overflights of the test
area by military aircraft during testing periods. These procedures would be
followed for any P8R validation testing activities.

Mitigatlon Meaaures

Because adverse impacts to traffic to and from the SMTS site are not
expected to result from SNTP activities, no mitigation measures would be
required.

No special mitigation measures would be required to restrict airspace during
testing operations beyond the existing controls and notific:ation procedures.

4.4.2 CTF

4.4.2.1 Transportation. During peak construction, a maximum of 100
Workers would be commuting to the CTF site at INEL. A maximum of 60
workers would be commuting during the operations phase. Additionally,
delivery of liquid hydrogen and other materials (via truck) would increase
traffic by an average of 5 trucks per day (for a 10-year program). The
majority of these workers would be commuting from Idaho Falls. with
smaller numbers commuting from other communities. The use of buse for
transporting personnel from population centers to the sites at INEL is
expected to continue, which would minimize increases in traffic volume
resulting from SNTP operations.

Assuming that approximately 80 percent of workers would travel to INEL by
bus on Idaho State Route 33, traffic during the construction phase would
increase by about 4 percent, to about 552 AADT. Operations traffic would
increase the traffic: volume on State Route 33 by approximately 4 percent.
No reduction in level of service on State Route 33 would be expected during
the operations phase. No SNTP traffic is expected to access the CTF using
either U.S. 20 or 26.

PBR validation test activities may require the closure of State Highways 33,
28, or 22 for durations of less than 1 hour. Traffic would be rerouted to the
two open highways. This would add approximately 11 to 22 miles to traffic
traversing INEL, depending on which highway was closed. Closure
agreements would be negotiated with the State of Idaho Transportation
Department. The arrangements for such closures at the INEL would be
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prepared by the INEL security force in conjunction with the test facility
operating contractor's security department.

Roads within INEL operate below capacity, and would be able to absorb
traffic generated by the SNTP program.

4.4.2.2 Airspace. During tesr operations, the flaring of hydrogen would
cause thermal heating to a height of several thousand feet. Currently,
flights below 1,600 feet above ground level are restricted. The plume
would stabilize at about 9,000 to 19,600 feet above ground level and could
cause some heat or turbulence concerns to aircraft flying in it.

Mitigation Measures

Added traffic and road closures would not result in increased environmental
impacts; therefore, mitigation measures would not be required.

In addition to the existing controls and notification procedures, special
mitigation measures would likely need to be developed to restrict airspace
during testing operations; avoidance of the plume (within approximately one
mile of the flare stack) should be sufficient.

4.4.3 No-Action Alternative

If the SNTP program were not implemented, traffic in the vicinity of NTS or
INEL would not increase as a result of program activities; neither would
there be any need for changes to existing airspace restrictions. Conditions
would be similar to the baseline conditions for transportation as described in
Chapter 3.

4.5 HAZARDOUS MATERIALS AND HAZARDOUS WASTE MANAGEMENT

This section addresse the potential for environmental impacts caused by
hazardous materials/waste management practices associated with the use of
the SMTS and the CTF, and the potential impacts of existing contaminated
sites.

Because SNTP operations at the selected PBR validation test facility would
be the same at both alternative locations, the amounts and types of
radioactive and non-radioactive hazardous wastes generated are expected to
be the same at either location.

The proposed action involves transportation of fresh fuel material to one of
the proposed testing locations; use of the fuel material to support research
and development activities which result in irradiation of the fresh fuel
material; and storage of the irradiated materials to ensure their availability
for post-irradiation examination (PIE). The fuel components of these test
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articles will be examined following irradiation and, in consideration of the
negligible economic value of the Irradiated material, they will eventually be
disposed of as low level radioactive waste. Disposal would occur at either
the installation selected to host the validation testing activities, or at the
facility selected to perform PIE activities. When a test article is installed in
its respective operating configuration, it represents a fully operational

reactor system which does not require additional permanently installed fuel

elements to support reactor operations. Consequently, long-term buildup of

fission products normally associated with driver-type reactor fuel elements is
precluded.

4.5.1 SMTS

If implemented at NTS, the SNTP Program Office would coordinate with

NTS to minimize project wastes in compliance with the NTS Waste

Minimization and Pollution Prevention Awareness Plan (DOE, 1991 e).

4.5.1.1 Hazardous Materials. Transporting fresh non-irradiated nuclear fuel

over the nation's roadways occurs utilizing Safe, Secure Transports or other

approved packaging/vehicle systems that comply with Department of Energy
(DOE), Department of Transportation (DOT), and Nuclear Regulatory
Commission (NRC) safety and safeguards requirements (NRC, 1977). The
transport vehicles are designed to provide sufficient safeguards to protect

uranium-235 (U-235) while en route between secure facilities. Shipments
are traced by an operations center located in Albuquerque, New Mexico, and
escorted continuously whenever they are outside the boundaries of a secure
facility.

The largest quantity of fuel material to be transported in a single shipment
to support the PBR validation testing program is the inventory associated

with one complete reactor core (an average of about 110 pounds per core).
All proposed shipments, consisting entirely of fresh, non-irradiated uranium

fuel, would be packaged in such a way as to result in negligible radiation
exposures both at the surface of the transportation trailer and within the

driver's compartment. Radiation surveys at the point of origin would be
performed to demonstrate that spreadable contamination levels are
negligible. A criticality analysis would be performed to assure compliance

with DOT and NRC transport requirements. This ensures that no credible

scenario could cause the material to be repositioned into a critical mass

during normal transport or a hypothetical accident. All shipments would
comply with the requirements of DOT regulations.

Transportation of irradiated test specimens for PIE is routine between test
reactors and laboratories. Existing DOT-approved procedures would be
used. All shipments within NTS of radioactive materials including U-235
would be accomplished in accordance with the specific requirements at NTS
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and in compliance with DOE Orders. Arrangements would be made through
the NTS Management and Operations contractor.

4.5.1.2 Nonradloactive Hazardous Waste. The quantity of nonradioactive
hazardous waste anticipated to be generated during the PBR validation
testing is estimated to be approximately 500 cubic feet (70 55-gallon
drums) over the life of the program. A waste minimization program would
be implemented to limit the generation of hazardous waste. Procedures
would include product substitution when possible to reduce the quantity of
solvents used in support of test activities. Hazardous wastes generated as a
result of operations would be stored temporarily at the test facility. All
waste would be labeled and shipped to an Environmental Protection Agency
(EPA)-approved Treatment, Storage or Disposal Facility.

4.5.1.3 Radioactive Hazardous Waste. All radioactive waste materials
generated during PBR validation testing would be managed in accordance
with DOE Order 5820.2A (Radioactive Waste Management). Only low level
waste (LLW) is expected to be generated by PBR validation testing; although
mixed waste is not expected, analysis is provided in case small quantities
are generated. TRU waste is not expected, but information is provided (see
Section 3.5) to provide a complete evaluation of wastes.

Low-Level Waste (LLW)

It is anticipated that the LLW generated at the SMTS, including that
associated with disposition of the Irradiated fuel material, would be
approximately 1.6 million cubic feet over the life of the project (5 percent
generated during operations and 95 percent during decontamination and
decommissioning). This total volume, which does not reflect any benefits
from waste minimization efforts, includes an allowance of 50% for
packaging material and voided spaces within the disposal containers. LLW
requiring disposal would consist of solid wastes from handling, cleaning, and
disassembling the fuel assemblies, contaminants removed directly from the
effluent stream, components from the ETS, Irradiated fuel material, and
materials from decontaminating the facility at the end of the project. For
analysis purposes, it was conservatively assumed that no LLW would be
transported off the facility. These wastes would be appropriately packaged,
nondestructively assayed, and disposed of at one of the existing Radioactive
Waste Management Sites (RWMS) located on the Nevada Test Site.

NTS presently has a remaining capacity of 17.7 million cubic feet for solid
low-level radioactive waste with an anticipated annual input of
880,000 cubic feet. SNTP LLW would require 9 percent of current capacity
or 18 percent of projected available capacity at the end of the 10-year SNTP
program. NTS is continually updating its solid LLW storage end disposal
capacity requirements. Expansion of waste storage and disposal facilities is
an ongoing process to meet the waste management mission of disposing of
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all waste. The solid LLW generated as a result of the PBR validation testing
would cause no changes in this operational arrangement.

Because approximately 95 percent of the LLW would be as a result of
facility decontamination and decommissioning, only small quantities would
be received at the NTS disposal site during PBR test operations. Virtually all
would arrive following completion of PBR validation testing.

Mixed Waste

Mixed waste includes low-level radioactive materials contaminated by
solvents or solvent residues. Although no mixed waste is anticipated, for
purposes of conservative analysis up to 70 cubic feet of mixed waste
(which could be contained in 10 55-gallon drums) annually has been
considered.

Mixed wastes would be contained at their point of generation and
characterized for eventual compliance with Land Disposal Restrictions (LDR)
and the installation waste disposal requirements. Containers would be
transported to the mixed waste RCRA (Resource Conservation and Recovery
Act) disposal area at the RWMS (DOE, 1990f). Mixed wastes must meet
LDR requirements prior to disposal.

NTS presently has a remaining capacity of 5 million cubic feet for mixed
waste (DOE, 1990f) with an anticipated annual input of 700,000 cubic feet
from approved DOE generators. The maximum anticipated annual input of
mixed wastes from the SNTP program (70 cubic feet) is only 0.01 percent
of the anticipated annual mixed waste input at NTS.

Transuranic (TRUI Waste

PBR validation testing activities would not generate TRU waste (see
Section 3.5); however, NTS does maintain the capability to manage these
materials.

4.5.1.4 Cumulative Effects. As discussed in Section 2.7, two of the three
potential actions currently being studied by the DOE (environmental
restoration and revised waste management procedures) could generate
cumulative effects If Implemented with the SNTP program at NTS. The
consolidation of nuclear weapons facilities is not being considered for NTS,
and therefore would not involve any cumulative effects with the SNTP
program. The analysis presented below considers environmental restoration
In combination with the SNTP program, then waste management in
combination with the SNTP program, and then all three programs together.
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As discussed in Section 2.7, some of the analyses are qualitative because
the other programs are in early development phases, and only limited
information is currently available.

Environmental Restoration. Details of hazardous materials/hazardous waste
management aspects of environmental restoration are not sufficiently
mature to perform quantitative analysis. NTS currently has identified a total
of 779 potentially contaminated sites, all of which have been evaluated for
type of waste/contamination, but none have been characterized for volumes

of materials (DOE, 1992f).

The range of possible actions that may be implemented include the

following:

* remove all contamination and dispose of it elsewhere

* remove contamination, treat the contamination to reduce

contaminant levels, and then dispose of the residue elsewhere

* leave contamination in place, with technology controls to
minimize migration of the contaminants

0 combinations of removal, treatment, and control

* leave the sitution as it is.

Of these options, only those actions involving removal of material and re-
disposal is expected to cause cumulative impacts with the SNTP program.

The re-disposal of these materials into existing disposal sites that would also
be used to support the SNTP program would reduce the life of the disposal

facility, and require accelerated development of additional disposal space.
However, the basic capability of NTS to handle SNTP program wastes
would still exist.

Waste Management. Revisions to DOE waste management policies and
procedures, depending on the ultimate proposal implemented by the DOE
(e.g., consolidation of Treatment, Storage or Disposal facilities at NTS for

several other DOE facilities versus consolidation of portions of these
activities at other facilities), could cause cumulative effects with SNTP at
NTS for hazardous waste, low-level waste, and mixed waste.

Hazardous WaseM. Because of the small quantities of hazardous waste
generated by the SNTP program, cumulative effects with any waste
management proposal are expected to be minimal.

Low-Level Waste ILLWI. The maximum potential disposal of LLW at NTS
would include 501,000 cubic feet per year from other DOE facilities,
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existing LLW disposal rates from NTS itself (880,000 cubic feet per year),
and LLW disposal from the SNTP program (1.6 million cubic feet over ten
years). During the ten years of the SNTP program, these wastes could be
a ccommodate by existing NTS LLW disposal capacity. However, these
programs would hasten the need for additional disposal capacity to be
developed to support other programs. DOE can develop additional LLW
disposal capacity on NTS If required.

Mixed. Wiae. Revised waste management policies and procedures may
include using NTS as a mixed waste disposal site. The SNTP program is not
expected to generate any mixed waste. For analytical purposes, it is
assumed that a maximum of 70 cubic feet per year will be generated. Some
of this waste is likely to be treated to remove hazardous components;
however, cumulative effects from any revised procedure are expected to be
minimal.

Multiple Programs and SNTP

Proposals in which SNTP and two of the three other actions are
implemented at NTS could also occur; these could change (either increase or
decrease) the levels of impacts described above, depending on the specific
combination of actions selected within environmental restoration and waste
management.

The most lielV area for addional impacts would be for LLW disposal. The
disposal levels described above under waste management could be
increased if environmental restoration options were selected that contained
large amounts of removal and re-disposal of LLW. These situations could
exhaust existing disposal capacity at a much higher rate, and require greatly
accelerated development of new capacity., As stated previously, DOE does
maintain the capability to develop additional capacity as required.

4.5.1.5 Mitigation Measures. Mitigation measures to reduce the impacts
from PSA validation activities on th environment could include:

Implementaon of a minimization program to limit the generation
of non-radioactive hazardous waste (e.g., solvents). Standard
waste minimization measures in place at NTS for non-
radiological wastes Include product substitution (a primary
method of source reduction of hazardous waste), recycling,
reclamation, reuse, inventory management, changes in operating
practices, implementation of corrective and preventive
maintenance, segregation of waste types, process equipment
modification (to eliminate the need for specific hazardous
materials that may generate wastes), and employee training,
awareness programs, and incentive programs (DOE, 1991s).
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Adherence to the in-place volume reduction program to reduce
the amount of solid LLW. A major source of potential waste
reduction for LLW i radiation monitoring programs, in which
Intensive surveying of materials (especlaly during
decontanination ad decommissioning) can be used to
segrete radioactive from non-radioactive waste. This waste
segregation memmure can anificntly reduce the anount of
materials classified as LLW, thus reducing the 1.6 milion cubic
feet of LLW analyzed above IDOE, 199 le).

* Implement measures to reduce the amount of void space (e.g.,
bulk disposal, rather than packaged in 55-gallon drums) In waste
disposal practices.

* Inctelasng the LLW storage and disposal capacity.

4.5.2 CTF

As with NTS, the SNTP program office would coordinate with INEL to
minimize project wastes in compliance with INEL waste minimization goals
(DOE, 1992b; 1992d).

4.5.2.1 Hazardous Materials. The impacts associated with transporting
U-235 for PBR validation testing at the CTF are identical to those described
for the SMTS, except that coordination would be through INEL, rather than
NTS (see Section 4.5.1.1).

4.5.2.2 Nonradioactive Hazardous Waste. The quantity of nonradioactive
waste generated at the CTF would be the same as for the SMTS. Similar
management procedures would be followed, including implementation of a
waste minimization program and final disposition to an EPA-approved
Treatment, Storage or Disposal Facility (see Section 4.5.1.2).

4.5.2.3 Radioactive Hazardous Waste. AN radioactive waste materials
generated during PBR validation testing activities will be managed in
accordance with DOE Order 5820.2A (Radioactive Waste Management).
Only LLW is expected to be generated by PeR validation testing; although
mixed waste is not expected, analysis is provided in case small quantities
are generated. TRU waste is not expected, but information is provided (see
Section 3.5) to provide a complete evaluation of wastes.

Low-Level Waste (LLW)

A performance goal at INEL for LLW disposal is to restrict disposal of aN
LLW with TRU content greater than 10 but less than 100 nanocuries per
gram; as a result, all LLW in this category is stored at an existing storage
area at the RWMC. The only SNTP LLW expected to fall in this range of
TRU content is the fuel in the used reactor cores. Of the 1.6 million cubic
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feet of LLW to be generated by the SNTP program, much less than one
percent would require storage Instead of disposal. The amount of IIW
requiring storage would be approximately 450 kilograms (990 pounds) if fuel
is removed from the cores or 1,000 kilograms (2,200 pounds) if the fuel and
cores are kept intact. If kept intact, each of the 10 PIPET cores and 10
GTA cores would have a volume of about 2.8 cubic feet. When packaged
for storage/dIsposal, the volume of this LLW could range from 10 to 560
cubic feet. depending on whether the fuel is removed from the cores, and
depending on specific packaging that would be used. INEL has sufficient
storage capacity for even the maximum volume of LLW at the RWMC. The
remainder of the SNTP-geneated LLW would have TRU content less than
10 nanocuries per gram, and would be disposed of at the RWMC (see
below).

Final disposition of LLW with higher TRU content is pending ongoing DOE
studies to revise waste management practices (Section 2.7). Once these
revised practices have been established, this LLW would be disposed of in
one of several manners. Some options for disposal include:

"* Transportation to another DOE facility that can dispose of this
LLW

"* Opening a new disposal site on INEL that can accept and
dispose of LLW with TRU concentration between 10 and 100
nanocurles per gram

"* Reving disposal procedures at the existing disposal site to
accept this LLW for disposal.

Under any of these options, sufficient disposal capacity for these small
quantities of LLW could be provided.

INEL presently has a remaining capacity of 3.5 million cubic feet for low-
level radioactive solid waste with an annual input of 102,000 cubic feet.
Assuming the same 50% factor for voided spaces and packaging materials,
the 1.6 million cubic feet generated over the life of the SNTP program would
require 46 percent of INEL's current capacity, or 65 percent of projected
available capacity at the end of the 10-year SNTP program. DOE can
develop additional LLW disposal capacity on INEL if required.

Because approximately 95 percent of the LLW would be as a result of
facility decontamination and decommissioning, only small quantities would
be received at the INEL disposal site during PBR test operations. Virtually all
of the LLW would arrive following completion of PBR validation testing.
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Mixed Waste

Although no mixed waste Is anti-;ipated, for purposes of conservative
analysis up to 70 cubic feet of mixed waste (which could be contained in 10
55-gallon drums) annually has been considered.

INEL presently has a baseline capacity of 2,280 cubic feet for mixed
radioactive waste in interim storage. The anidcipated annual throughput of
mixed wastes from PSR validation testing (70 cubic feet) represents a 2.2
percent increase in the annual throughput of mixed waste at INEL. Mixed
wastes ae presently stored on site at INEL, pursuant to a mixed waste
compliance plan. In addition, this compliance plan contemplate storage of
mixed waste only until permanent testment or disposal is available at an
EPA-approved facility. One option INEL Is considering is developing on-site
disposal capacity, through incineration. If this is not available, the material
will be shipped to an EPA-approved Treatment, Storage or Disposal Facility.

Traneuranic (TRU) Waste

PUR validation testing activities would not generate TRU waste (see
Section 3.5); however, the INEL does maintain the capability to manage
these materials.

4.5.2.4 Cumulative Effects. As discussed In Section 2.7, all three potential
actions currently being studied by the DOE (environmental restoration,
revised waste management procedures, and reconfiguration of the nuclear
weapons production complex) could generate cumulative effects if
implemented with the SNTP program at INEL. The analysis presented below
considers environmental restoration in combination with the SNTP program,
then waste management in combination with the SNTP program, then
reconfguration in combination with the SNTP program, and then
combinations of all four programs together.

As is discussed in Section 2.7, some of the analyses are qualitative because
the other programs are in early development phases, and only limited
information is currently available.

Envionmentl Restoration. Details of hazardous materials/hazardous waste
management aspects of environmental restoration are not sufficiently
mature to perform quantitative analysis. INEL currently has identified a total
of 485 potentially contaminated sites, most of which have been evaluated
for type of waste/contaminastion, but only a few have been characterized for
volumes of materials (DOE, 1992f).

The range of possible actions that may be implemented include the
following:
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* remove all contamination and dispose of it elsewhere

" remove contamination, treat the contminaton to reduce
contaminant levels, and then dispose of the residue elsewhere

" leave contaminan in place, with technolow controls to
minimize nigration of the conmnants

Sc o of removal, trestment, and control

* leave the situaton it Is.

Of these options, only thoe actions involving removal of material and re-
disposal ae expected to cause cumulative impacts with the SNTP program.
The re-disposal of these nmaerials into existing disposal afst that would also
be used to support the SNTP program would reduce the life of the disposal
facility, and require accmierated development of additional disposal space.
As is discussed in Section 4.5.2.3. the SNTP program would require up to
46 percent of the existing LLW disposal volume at INEL. However, the
basic capability of INEL to handle SNTP program wastes would still exist.

Waste Management. Revisions to DOE waste management policies and
procedures, depending on the ultimate proposal implemented by the DOE
(e.g., consolidation of Treatment, Storage or Disposal Facilities at INEL for
several other DOE facilities versus consolidation of portions of these
activities at other facilities), could cause cumulative effects with SNTP at
INEL for hazardous waste, LLW, and mixed waste.

Hazardous Waste. Because of the smial quantities of hazardous waste
generated by the SNTP program, cumulative effects with any waste

gement proposal are expected to be minimal.

Low-level Wasts (LLW). The only LLW consolidation action being
considered that would occur at INEL is the continued disposal of LLW
generated by INEL in its facilities. Because this proposal is the same as the
baseline conditions described in Section 4.5.2.3, any LLW action would not
cause additional Impacts above those already described.

Mixd WuM. Revised waste management policies and procedures may
include using INEL as a comprehensive treatment and disposal site. The
SNTP program is not expected to generate any mixed waste. For analytical
purposes, it is assumed that a maximum of 70 cubic feet per year will be
generated. Some of this waste is likely to be treated to remove hazardous
components; however, cumulative effects from any revised procedure are
expected to be minimal.

4-16 SNTP FEIS



Reconfiguration of Nuclear Weapons Complex. As discussed in Section 2.7,
the waste from a possible consolidation of nucliar weapons production
facilities to INEL could cause additional impacts (DOE, 1992f). Although the
wastes from a nuclear weapons production program at INEL have not yet
been defined, maximum limits can be estimated from wastes at other
facilities from which the program would move: the Savannah River Site
(South Carolina), Oak Ridge Y-12 (Tennessee), Rocky Flats Plant (Colorado),
and the Pantax Plant (Texas). Calculations in this analysis assumed that all
of the annual waste generated from these facilities would be transferred
with the reconfiguration, and 1991 waste generation rates would remain
stable. Because of possible future reductions in nuclear weapons
production, and because of expected waste reduction procedures, this
analysis calculates maximum possible cumulative impacts.

Hazardous Waste. Because of the small quantities of hazardous waste
expected from the SNTP program, cumulative effects with the
reconfiguration actions would be minimal.

Low-Level Waste (LLW). If all of the facilities were to move to INEL, INEL
could experience as much as an additional 1.1 million cubic feet of LLW per
year. As with SNTP LLW, some of the LLW could not be disposed of at
INEL, due to the disposal restrictions on TRU content in LLW. The same
storage/disposal issues discussed for the SNTP program would apply for the
reconflguration action.

Because of the large amount of LLW that could be transferred to INEL as
part of the reconfiguration, this program, in combination with SNTP, could
accelerate need for additional storage space much sooner than otherwise.

M The SNTP program is not expected to generate any mixed

waste. For analytical purposes, it is assumed a maximum of 70 cubic feet
per year will be generated. Some of this waste Is likely to be treated to
remove hazardous components; however, cumulative effects from any
revised procedure are expected to be minimal.

Multiple Programs and SNTP

Proposals in which SNTP and ail three of the other actions are implemented
at INEL could also occur; these could change (either increase or decrease)
the levels of impacts described above, depending on the specific
combination of actions selected within environmental restoration and waste
management. Because of the large number of possible combinations of
proposals that could be implemented, only a conceptual discussion of the
types of changes to cumulative impacts is discussed.

The most likely area for additional impacts would be for LLW disposal. The
disposal levels described above under waste management could be
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Increased If environmental restoration options were selected that contained
large amounts of removal and re-disposal of LLW. These situations could
result In the exhaustion of existing disposal capacity at a much higher rate,
and require greatly accelerated development of new capacity. As stated
previously, DOE does maintain the capability to develop additional capacity
as required.

Some potential combinations of programs at INEL could hasten waste
disposal issues (e.g., increased LLW generation rates from environmental
restoration activities, reconfiguration activities, SNTP, and other ongoing
INEL programs). Other combinations of programs would have no additional
effect (e.g., because no waste management proposals for INEL would
increase LLW generation rates at INEL, waste management would not cause
other disposal issues). Still other proposals may reduce the amount of
cumulative impacts described above (e.g., implementation of the
reconfiguration program at INEL, and a waste management consolidation
alternative at another DOE facility, would reduce total LLW disposal at INEL
and reduce or eliminate the INEL issue of disposal of LLW with TRU content
greater than 10 nanocudes per gram).

SNTP activities would not impact the ongoing groundwater cleanup at TAN
or any other environmental restoration programs at INEL. Groundwater
pumping for SNTP needs would not substantially change thi water table
levels over the long term; short-term pumping would only change the water
table in the immediate vicinity of the well. Therefore, the SNTP water
requirements would not change groundwater flow of contaminated water
being cleaned at TAN.

4.5.2.5 Mitigation Measures. Mitigation measures to reduce the impact
from SNTP hazardous materials/waste would be the same as for the SMTS,
as identified in Section 4.5.1.5. Waste minimization measures for INEL are
discussed in DOE, 1992b and 1992c.

4.5.3 No-Action Alternative

Because no new construction, facility modification, hazardous material use,
or hazardous waste generation activities would occur with the No-Action
Alternative, no impacts to the environment would occur at either of the
SNTP alternative sites.

4.6 AIR OUALITY

Construction and operation of the proposed field test facility, regardless of
the selected location, would produce small amounts of air pollution from the
combustion of fossil fuels from mobile sources and for power generation.
Fugitive dust emissions would be expected during construction and earth-
moving activities.

4-18 SNTP FEIS



Airborne releases of radioactive materials are regulated by the National
Emissions Standards for Hazardous Air Pollutants (NESHAP). The impacts
of potential airborne releases associated with the proposed action are
discussed in Section 4.12.

4.6.1 SMTS

At the SMTS, it would be necessary to perform several activities during the
construction phase of the project that could potentially impact air quality.
Fugitive dust (particulate matter less than 10 microns in diameter (PMD)

emissions would be generated from the 100 acres of land cleared for PBR
validation testing. In addition, 2 acres would be cleared for associated
inhastructure (water and power) support and from errant vehicles crossing
into previously undisturbed areas. PM, enmiqsions are a function of the
amount of land cleared, the time of exposure, soil type and moisture, and
windspeed. Elevated PM,, concentrations would tend to fall off rapidly from
the source with distance. Left uncontrolled, dust and the associated PM,,
emissions would continue to blow off of graded surfaces indefinitely.
Approximately 4 acres of land surrounding the facility fence (used for a fire
break) would be a long term source of PM,,. if not mitigated. Additional
emissions anticipated from construction inclde exhausts from vehicles and
equipment used during site development. Exhaust emissions associated
with construction amount to a very minor, short term component of the
regional air pollutant inventory. NTS has an active air quality permit
(OP1 585) that would allow emissions from SNTP program ground
disturbance/construction activities.

Emissions from the operational phase of the project would be related to
vehicle traffic (including commuter traffic) and minor site activities, including
the normittent use of diesel power generators and sources which
contribute to the volatile organic compound emission inventory. If portable
generators larger than 500 brake-horsepower are required for this activity,
air emission permits, Issued by the state of Nevada, would be required prior
to their use. Stationary generators (i.e., In place longer than 1 year) larger
than 250 brake-horsepower require Nevada air emission permits. Generally,
the combustion products from hydrogen flaring are not regulated chemicals.
There is some generation of NO, in the combustion process. Using very
conservative estimates, several models were run to identify NO, levels.
Based on these studies, the peak ground level air concentrations were 300
micrograms per cubic meter for stability class C (Section 4.12), and 23
micrograms per cubic meter for stability class D. Average concentrations
would be much lower than these peak values; use of less conservative
assumptions would lower these values further (Sherman, 1993; Carney,
1993).

The federal primary standard for NO 2 is 100 micrograms per cubic meter for
annual average concentration, and 1,130 micrograms per cubic meter for
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1-hour average concentration. Based on the model results listed above, and
because of the relative infrequency of the tests, the NO, concentrations
from PBR validation tests are expected to be much lower than the
standards. After flaring, the primary components (over 98 percent) are
nitrogen, water vapor, oxygen, and hydrogen. Because tests would be
Infrequent and of short duration, and because these flare stack emissions
are components of air that are not regulated by air quality laws or
regulations, POR testing emissions are not expected to affect the air quality
of the region.

Very small quantities of CO, NO 2, and PM1o may be generateCS if a natural

gas pilot system is used for the hydrogen flare. These emissions are not
expected to add substantially to the regional air pollution inventory;
however, applicable permits may be required. Other ignition systems (e.g.,
electric glow plugs) can eliminate these emissions.

Because the dispersion of atmospheric components at NTS is good, and the
amount of pollutant emissions associated with this alternative are minor, the
Impact on the regional and local air quality from this alternative would be
negligible.

4.6.1.1 Mitigation Measures. Although the impacts from construction
activities (land clearing and associated vehicle and equipment emissions)
would be slight, the following mitigation measures would further reduce the
potential for dust and exhaust emissions at the site:

0 Minimize the length of time fresh soil surfaces are left exposed

* Periodically spray exposed surfaces with water or a soil binder

* Minimize the extent of ground disturbance to that necessary to
accomplish the project

* Delay ground disturbance activities during periods of high winds

* Perform revegetation and/or restabilization of disturbed areas
upon completion of construction activities. This may include
paving or graveling of exposed soils

* Maintain exhaust systems on construction equipment and
vehicles at the proper operating levels

* Use of unleaded and/or other emission-reducing fuels in project
vehicles

* Use of glow plugs or other non-emitting ignition systems for
hydrogen flaring.
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Operational emissions could be reduced by encouraging the use of carpools
and buses to the site by commuting employees. While on the site proper,
employees could be encouraged to walk or use bicycles for transportation.
Additional mitigation would include the maintenance of equipment (i.e.,
generators, tanks) in order to minimize emissions from these sources.

4.6.2 CTF

At the CTF, it would be necessary to perform several activities during the
construction phase of the project that could potentially impact air quality.
Fugitive dust (PMIo) emissions would be generated from the 55 acres of
land cleared for PBR validation testing. PM1o emissions are a function of the
amount of land cleared, the time of exposure, soil type and moisture, and
windspeed. Elevated PM10 concentrations would tend to fall off rapidly from
the source with distance. Left uncontrolled, dust and the associated PM10
emissions would continue to blow off of graded surfaces indefinitely.
Additional emissions anticipated from construction include exhausts from
vehicles and equipment used during site development. Exhaust emissions
associated with construction amount to a very minor, short-term component
of the regional air pollutant inventory.

Emissions from the operational phase of the project would be related to
vehicle traffic (including commuter traffic) and minor site activities (including
volatile organic compound emissions from various sources). If portable
generators are to be used for this activity, air emission permits may be
required from the state of Idaho, depending on the type and size of
generators. The flare stack associated with the operational phase is not
anticipated to produce any measurable emissions. After flaring, the primary
components (over 98 percent) are nitrogen, water vapor, oxygen, and
hydrogen, all of which are components of air that are not regulated by air
quality laws or regulations. Test operations would be infrequent and of
short duration, and are not expected to affect the air quality of the region.

As with operations at the SMTS, the ignition system for the hydrogen flare
could be a minor emission source, if natural gas is used. Applicable permits
may be required. Use of other types of ignition systems can reduce or
eliminate these emissions.

Because the dispersion of atmospheric components at INEL is good, and the
amount of pollutant emissions associated with this alternative is minor, the
impact on the regional and local air quality from this alternative would be
negligible.

4.6.2.1 Mitigation Measures. Although the impacts from construction
activities (land clearing and associated vehicle and equipment emissions) are
slight, the mitigation measures discussed in Section 4.6.1.1 would further
reduce the potential for dust and exhaust emissions at the site.
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Operational emissions may be reduced by encouraging the use of carpools
and buses to the site by commuting employees. While on the site proper,
employees could be encouraged to walk or use bicycles for transportation.
Additional mitigation includes the maintenance of equipment (i.e., storage
vessels) In order to minimize emissions from these sources.

4.6.3 No-Action Alternative

Because no construction or PBR validation test operations would occur with
the No-Action Alternative, no impacts to air quality would occur.

4.7 BIOLOGICAL RESOURCES

Implementation of the Proposed Action at the two alternative sites could
potentially affect biological resources through alteration or loss of vegetation

and wildlife habitat. These impacts are described below for each
alternative.

4.7.1 SMTS

Construction of PBR validation test facilities at the SMTS would affect
biological resources primarily through the loss of vegetation and wildlife
habitat. Noise during operation of the facility would temporarily frighten off
some wildlife species, and thermal heating from the flaring of hydrogen gas
might kill birds flying nearby.

4.7.1.1 Vegetation. The construction of the validation test facility would
result in the loss of approximately 100 acres of land from the Transitional
Desert Association habitat. This vegetation community is common, and no
sensitive, threatened, or endangered species are found at the site. An are"
of 4 acres surrounding the test facility fence would have all vegetation
removed to act as a fire break. Brush fires are a major risk to programs at
NTS and have accounted for plant cover modification of sizeable areas.

Construction of the test facility, potential improvement of the access road,
and installation of the required electrical transmission line and water system
would impact up to 1,000 Joshua trees. Joshua trees are not listed as
threatened or endangered by either the state or federal governments and do
not require mitigation measures for their removal.

The heat generated by the flare stack (and possibly other operations) may
cause some fire hazard for weedy and fire-prone plant species near SNTP
facilities. Section 4.7.1.5 lists mitigation measures that could minimize this
potential.

4.7.1.2 Wildlife. Noise from the validation tests are expected to reach
approximately 125 adjusted decibels IdBA) (see Figure 3.10-1) and would
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affect the nearby animal populations, principally birds commonly found in
the area, such as the black-throated sparrow and Le Conte's thrasher. Birds
would be frightened off temporarily at the beginning of testing activities, but
are expected to return upon completion of each test. Other animals, such
as rodents and other small mammals and reptiles, may also be frightened off
by the teat noise.

The flaring of hydrogen from the effluent treatment system would cause
thermal heating of approximately 810 Kelvin (K) (5400 Centigrade [C]) to a
height of several hundred feet. In addition, the flame from hydrogen is not
visible during the daytime unless treated with a chemical to provide color.
The flare during those tests would kill any birds flying into it or parching on
the stack; however, noise from the flaring may serve to scare away birds
that might otherwise perch on or fly over the flare stack.

4.7.1.3 Threatened and Endangered Species. Based on existing data and

the survey of the SMTS and its new power line route, no federally listed
threatened or endangered species, or their habitat, are known to occur at
the SMTS.

Increased road traffic and maintenance activities on Saddle Mountain Road

could potentially impact the desert tortoise as this road partially traverses
desert tortoise habitat. Existing documentation and mitigations for these
types of activities would apply regardless of whether PBR validation testing
is implemented at NTS (EG&G, 1991; DOE, 1991c; U.S. Fish and Wildlife
Service, 1992a). However, these impacts would be minimized by
implementing the mitigation measures discussed in Section 4.7.1.5. If the
Northern Route (Mercury Highway to Mine Mountain Road) is used, there
would be no impacts to the desert tortoise because neither road traverses

desert tortoise habitat.

4.7.1.4 Sensitive Habitats. The only known sensitive habitat in the vicinity

of the SMTS is a potential wetland, Yucca Flats (Dry) Lake, located eight
miles east of the SMTS. Construction and operational activities at the
SMTS would be localized to the Saddle Mountain area and would not impact
this potential wetland.

4.7.1.5 Mitigation Measures. Because the desert tortoise is a federally
listed threatened species, mitigation measures are required to reduce or

eliminate negative impacts to the species. Road maintenance and traffic,
such as would occur from SNTP, is included in a Biological Assessment for
normal activities at NTS (DOE, 1991f). Mitigations listed in the U.S. Fish
and Wildlife Service's Biological Opinion on Nevada Test Site Activities, May
1992, are in place at NTS and would be implemented to minimize the
mortality or injury of desert tortoises due to road maintenance or vehicle

1992a traffic (U.S. Fish and Wildlife Service, 1992a). No mitigations would
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be necessary for vehicle traffic or road maintenance on the Northern Route
as the desert tortoise would not be impacted along these roadways.

Mitigation measures to reduce fire potential could include installing gravel
pads under new facilities and an active weed prevention program in these
areas. Lands temporarily disturbed during construction could be revegetated
with native plant species.

4.7.2 CTF

Construction of PBR validation test facilities at the CTF would result in only
minor impacts to biological resources because of the developed nature of
TAN.

4.7.2.1 Vegetation. Because of the existing developed nature of TAN in
general and the CTF site in particular, modifications to existing facilities and
construction of the test facility would affect less than 50 acres of previously
disturbed land adjacent to the containment structure. The highly disturbed
nature of the land in the vicinity has resulted in low quality habitat.

The heat generated by the flare stack (and possibly other operations) may
cause some fire hazard for weedy and fire-prone plant species near the
SNTP facilities. Section 4.7.2.5 lists mitigations to minimize this potential.

4.7.2.2 Wildlife. The same activities that impact wildlife during operations
at NTS would also occur at the CTF. Birds and other small animals would
be frightened away temporarily due to noise from the validation test facility.
Birds flying into the flare or parching on the stack would be killed; however,
this is expected to happen only rarely. Wildlife, principally birds, small
mammals, and rodents, could be affected by the noise levels described for
construction and testing activities; however, these noise levels would be
temporary and wildlife would be expected to return as they subside. The
roar of tA flare could provide a beneficial impact by scaring animals away
and preventing their exposure to the emissions and heat from the flare
stack. Due to previous disturbances to vegetation, the existing developed
nature and activities of the facility, the noise of the flare that would help
prevent direct impacts to wildlife from the flare, and the limited wildlife
habitat present, impacts associated with construction of the facility and
with test operations would be less than for newly constructed sits.

4.7.2.3 Threatened and Endangered Species. The bald eagle has been
observed in the past in the northern portions of INEL, with several
individuals roosting at Little Lost River approximately 12 miles west of the
CTF and foraging near the mountains north and west of INEL. If transient
bald eagles or other candidate raptors parch on the stack or fly over the
flare, they would be killed. However, the chance of an eagle being close
enough to the flare stack when flaring initiates is low, and eagle-mortality
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incidences during the rest of the test are not expected because the roar of
the flare would scare eagles away. Therefore, no Impacts that would
jeopardize the continued existence of these species are expected if POR
validation test facilities are located at the CTF.

4.7.2.4 Sensitive Habitats. Because there are no sensitive habitats In the
immediate vicinity of the CTF and any potential wetlands are upstream of
the CTF, the construction and operation of the facility would have no
impacts on sensitive habitats.

4.7.2.5 Mitigation Measures. Because no impacts to sensitive habitats or
to threatened or endangered species would occur, no mitigation measures
are required for their protection. However, sirens or other deterrents could
be used prior to flaring to frighten away any sensitive raptors that might be
perching on the stack or flying in the vicinity. Other mitigation measures to
reduce fire potential could include installing gravel pads under new facilities
and active weed prevention program in these gravel areas. Lands
temporarily disturbed during construction could be revegetated with native
species.

4.7.3 No-Action Alternative

Because no construction, facility modification, or test operations would
occur with the No-Action Alternative, no impacts to biological resources
would occur at either of the SNTP alternative sites.

4.8 CULTURAL RESOURCES

Potential impacts to cultural resources were assessed by (1) Identifying the
type and location of activity that could directly or indirectly affect cultural
resources, (2) determining the nature and potential significance of cultural
resources in potentially affected areas, and (3) classifying potential effects
as adverse or not adverse.

As outlined by the regulations implementing Section 108 of the National
Historic Preservation Act (36 Code of Federal Regulations [CFR] Part 800.9)
program activities can have an adverse effect on a historic property when
that effect may alter the characteristics that qualify it for inclusion in the
National Register. Adverse effects include but are not limited to:

" Physical destruction, damage, or alteration of all or part of the
property

"* Isolation of the property from or alteration of the character of
the property's setting when that character contributes to the
property's qualification for the National Register of Historic
Places (National Register)
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"* Introduction of visual, audible, or atmospheric elements that are

out of character with the property or alter its setting

"* Neglect of a property resulting in its deterioration or destruction

"* Transfer, lease, or sale of the property.

Effects that would otherwise be found to be adverse may be considered as
being not adverse for the purpose of Section 106 when:

"* The historic property is of value only for its potential
contribution to archaeological, historical, or architectural
research, and when such value can be substantially preserved
through the conduct of appropriate research, and such research
Is conducted in accordance with applicable professional
standards and guidelines

" The undertaking is limited to the rehabilitation of buildings and
structures and is conducted in a manner that preserves the
historical and architectural value of affected historic property
through conformance with the Secretary's "Standards for
Rehabilitation and Guidelines for Rehabilitating Historic
Buildings'

" The undertaking is limited to the transfer, lease, or "sle of a
historic property, and adequate restrictions or conditions are

included to ensure preservation of the property's significant
historic features.

4.8.1 SMTS

4.8.1.1 Archaeological Resources. During the cultural resources surveys at

the SMTS, seven prehistoric archaeological sites were identified within the
region of influence at the SMTS (see site descriptions in Section 3.8.1).
Five of the sites were collected and the remaining two sites are isolated
finds; none of the sites are considered significant under National Register
criteria and State Historic Preservation Officer (SHPO) concurrence has been
received (Appendix G). Because of these findings, no adverse impacts are
expected to occur to archaeological resources if the SMTS alternative is
chosen for SNTP activities.

4.8.1.2 Historic Resources and Structures. Because no historic resources
or structures have been identified within the region of influence for activities
at the SMTS, no impacts are expected to occur.

4.8.1.3 Native American Resources. Because no Native American
resources have been identified within the region of influence for the SMTS
site, no impacts are expected to occur.
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4.8.1.4 Paleontological Resources. Because no paleontological resources
have been identified within the region of Influence for the SMTS site, no
impacts are expected to occur.

4.8.1.5 Mitigation Measures. Although the known archaeological resources
located within the SMTS region of influence are not considered significant,
the presence of sites does indicate some potential for cultural resources to
be discovered during the course of project activities. In the event that
archaeological, historic, paleontological, or Native American resources are
discovered, ground disturbing activities would cease in the immediate area
and a qualified archaeologist would be notifie; all subsequent actions would
comply with 36 CFR 800.11 and the Native American Graves Protection and
Repatriation Act.

To ensure that traditional cultural properties, burials, and sacred sites or
objects are identified during excavations and given proper treatment, Native
Americans representing the 17 tribal groups of the Nevada Test Site
American Indian Religious Freedom Act Compliance Program often
participate in archaeological activities at NTS. As appropriate, Native
American groups would be contacted during SNTP activities.

4.8.2 CTF

4.8.2.1 Archaeological Resources. Three prehistoric archaeological sites
(one sparse lithic scatter and two isolated activity areas) have the potential
to be affected by SNTP activities at the CTF site. None of these sites is
considered significant under National Register criteria and all surveys of the
CTF and TAN area indicate a low probability for encountering additional
cultural resources (Idaho State University, 1986; EG&G Idaho, Inc., 1992).
Consultation with INEL's cultural resources contractor confirmed that no
further archaeological surveys would be required for SNTP activities at the
CTF site, and the Idaho SHPO has concurred (Appendix G). Because of
these findini. -o adverse impacts are expected to occur to archaeological
resources ,-he --TF alternative is chosen for SNTP activities.

4.8.2.2 Historic Resources and Structures. Historically, many INEL facilities
have been considered unique because of the nature of the activities
associated with them. As described in Section 3.8.2, the CTF is the only
nuclear reactor test facility of its size in the world designed to simulate all of
the important events that could occur in a commercial pressurized water
reactor power plant. The Idaho SHPO has concurred that although the
reactor has been removed and the building is currently undergoing asbestos
abatement, the CTF continues to retain qualities that make it eligible for
nomination to the National Register (Appendix G). Consultation is currently
in progress among the SHPO, the Advisory Council on Historic Preservation,
and the DOE Idaho Field Office. A Memorandum of Agreement to outline
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various mitigation requirements for SNTP use of the CTF has been drafted
(Section 4.8.2.5).

4.8.2.3 Ndtiv Amnerican eMsources. Because no Native American
resources have been Identified within the region of influenc for the CTF
alternative, no adverse Impacts are expected to occur.

4.8.2.4 oale-ontoIogci Resources. Because no paleontological resources
have been Identifie within the region of Influence for the CTF alternative,
no adverse Impacts are expected to occur.

4.8.2.5 Mitlgtion Measures. Although the known arcaeoic resources
located within the CTF region of influence are not considered signifcant and
the probability for additional sites is low, the presence of sites does indicae
some potential for cultural resources to be discovered during the course of
project activities. In the event that chaeological. paleontological, or Native
American resources are discovered, ground-disturbing activities would cease
in the immediate area and a qualified archologit would be notified; all
subsequent actions would comply with 38 CFR 800.11 and the Native
American Graves Protection and Repatriation Act.

To ensure that traditional cultural properties, burials, and sacred sites or
objects are identified during excavations and given proper treatment. Native
American monitors representing the Shoshone-Bannock tribe have
participated In a activities at INEL; a Working Agreement
relating to cultural resources monitoring exists between the tribe and the
Department of Energy (U.S. Department of Eneroy and the Shoshone-
Bannock Tribes, 1992). As apwopriate, a Native American monitor would
be contacted during SNTP activities.

The consultation process, identified in Section 4.8.2.2, has proposed
mitigative measures to minimize impacts to the CTF while accommodating

its use for SNTP activities; such measures will ensure that the historic
significance of the CTF is documented. A draft Memorandum of Agreement
has been developed which provides for the development of a historic report,
a Historic Preservation Plan, and Interim protection for the CTF facility
(Appendix G). Specific measures to support these activities could Include
compiling and archiving engineering drawings, photographic documentation.
and narrative documentation.

4.8.3 No-Action Alternative

Because no ground-disturbing activities or facility modifications would occur
with the No-Action Alternative, no impacts to cultural resources would
occur at either of the two SNTP alternative sites.
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4.9 GEOLOGY AND SOILS

4.9.1 SMTS

4.9.1.1 Ph and Geology. Construction of the PSR validation test
facility would require no nmore than 100 acres of lanW; grading and site
preparation (cut and fl) roquirements are approximately 26,000 and
37,000 cubic yards, respectively. RII matei would be extracted from a
borrow am on the NTS and the excavated material from road construction
would be deposited on the downhill side or utilized for fill within the test
facility.

Alterations to the natural drainage could occur as a result of grading.
Culverts would be designed into the surface drainage system for ramps and
road crossings. Runoff from heavy precipitation may fill adjacent dry
washes, but would not flood the facility because of its location on a
interchannel topographic high, and other construction designs to prevent
flooding of operations areas. Because the SMTS would be built to be
compatible with existing topographic contours and facility size would be
minimized where possible, little change would be made to the natural
terrain.

4.9.1.2 Seismic and Volcanic Activity. The SMTS would have a potential
for moderate damage from seismic activity. The SMTS area is also exposed
to some ground motion and shock waves from underground testing of
nuclear explosions. As a safety precaution, and due to the ground motion
from underground testing, structures. in the forward area (including the
SMTS) at NTS are required to conform to UBC Seismic Zone 4 (greatest
seismic risk zone) construction criteria and these requirements would be
incorporated into facility and infrastructure designs for the SMTS.
Appropriate DOE design criteria for the reactor facilities would also be
implemented. Because of this design requirement, no impacts are expected.

In the event of a significant earthquake, the primary concern would be
strong ground motion during a P1R validation test activity, causing an
accident. Because of the relatively few number of PBR validation tests, the
infrequency of large earthquakes nearby, and the relatively short duration of
both, simultaneous occurrence of both events is unlikely. Credible accident
scenarios are analyzed in Section 4.12 and Appendix E. Reactor accidents
from underground testing could be minimized by scheduling events so that
PSR validation tests and underground tests are not simultaneous.

Studies have shown that the underground testing has not caused
widespread decreases in rock strength, which could have indirect effects on
facility construction. A given underground nuclear explosion only affects
rock strength to a distance of about three radii of the test cavity (Office of
Technology Assessment, 1989). Underground testing would not make the
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subsurface at the SMTS "unstable" and, therefore, no impacts are
projecte.

Because no volcanic eruptions have been reported during historic times, the
potential for impacts to SNTP activities over the 1 0-year life of the program
from volcanic activity would be remote. Current studies being conducted in

Crater Flat, approximately 21 miles southwest of the SMTS, on eruptions
from existing cinder cones indicate the last eruptions occurred
approximately 10,000 to 20,000 years ago.

4.9.1.3 Sofs. Constructiot, activities at the SMTS would involve leveling
"and/or resurfacing of soils on approximately 100 acres. Although dust and
soil would be transported by wind during these activities, effects are
expected to be local and temporary. Removal of vegetation from the
construction ares would not signiflcantly increase soil erosion becauie the
ares Is sparsely vegetated and the ground surface is predominantly gravel.
Therefore, wind effects and increases in soil erosion from rainfall are
expected to be minimal. Protection against erosion would include:

"* Orientation of the facility parallel to natural surface features to
minimize water-induced erosion

"* Orientation of the facility to minimize wind-induced erosion

"* Application of water to minimize wind-induced erosion

"* Revegetation of temporarily disturbed locations.

4.9.1.4 Mitigation Measures. Because measures to reduce the level of
impacts to geology and soils such as those listed above would be
incorporated into the design and program plans for the Proposed Action at
the SMTS, no mitigation measures would be required.

4.9.2 CTF

4.9.2.1 Physiography and Geology. The expansion of the CTF facility
would require the excavation of about 11,000 cubic yards. Some
alterations of the natural drainage could also occur as a result of grading.
Because little change would be made to the character of the area, the
modification of the CTF would have a negligible impact on topography. The
site does have some potential for flooding. Based on available data (Section
3.9.2.1), this study assumes that the existing facilities at the CTF (elevation
about 4,790 feet MSL) are located several feet above the floodplain level.
Although the areas adjacent to the CTF that would be used for new facilities
may be at or above the 1 00-year floodplain elevation, this study assumes
that they would be within the 1 00-year floodplain. In accordance with
Executive Order 11988, new facilities and infrastructure would be designed

4-30 SNTP FEIS



and constructed to ensure that they are elevated (or that the Wround level is
raised, if necessary) to about the same elevation as the existing facilities,
and that engineering controls would be used to minimize flooding at these
new facilities.

Because the proposed modification and operation of the test facility at the
CTF would cause no loss or irretrievable commitment of geological
resources, the project would have a negligible impact on geology.

4.9.2.2 Seismic and Volcanic Activity. Based on the potential for seismic
activity in the area, the possibility of an earthquake of magnitude 7.5 in the
vicinity of INEL has been suggested. Larger earthquakes have not been
recorded in this area, but could occur based on the geotectonic setting of
the area. The existing structures, and those that would be constructed at
the CTF in support of the Proposed Action, would conform to all applicable
seismic construction requirements. The primary concern from a significant
earthquake would be strong ground motion during a test activity, causing an
accident; however, simultaneous occurrence of both events is unlikely.
Credible accident scenarios arising from an earthquake are analyzed in
Section 4.12 and Appendix E.

Two major stages of volcanic activity (explosive and non-explosive) have
occurred in the Eastem Snake River Plain over the past 15 million years.
Non-explosive volcanism began about four million years ago and continued
to as recently as 2,000 years ago, producing a series of overlapping basaltic
flows from numerous local vents and small craters. Although there are two
inactive volcanic craters within 6 miles of the CTF site, and over time the
INEL area has been volcanically active, there have been no eruptions or
flows for over 2,000 years. Because probabilities of volcanic hazards are
low (Section 3.9.2.3), impacts related to volcanic activity are not expected.

4.9.2.3 Soils. Construction would cause some leveling or resurfacing of
the soils on less than 50 acres. Dust and soil would be transported by
winds during construction activities, but the effect would be local. Removal
of vegetation from the construction area would not significantly increase soil
erosion during rainfall since the vegetation is sparse. Protection against
erosion would include:

"* Orientation of any new facilities parallel to natural surface
features to minimize drainage and erosion impacts

"* Application of spray mist water to minimize wind-caused soil
erosion

"* Revegetation of temporarily disturbed areas.
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4.9.2.4 Mitigation Measures. Because measures to reduce the level of
Impacts to geology and soils have been incorporated into the design and
program plans for the Proposed Action at the CTF (e.g., plans to raise the
level of new facilities above Birch Creek Playa flood zone levels), no
additional mitigation measures would be required.

4.9.3 No-Action Alternative

Because no construction would occur with the No-Action Alternative, no
impacts to geology and soils would occur at either of the SNTP alternative
sites.

4.10 NOISE

Noise sources associated with SNTP activities primarily include those
associated with equipment required for construction of the POR validation
test facility. These types of heavy equipment routinely generate noise levels
of approximately 90 A-weighted decibels (dBA). While actual noise limits
vary depending on the total time of daily exposure, the Occupational Safety
and Health Administration (OSHA) limit for an 8-hour exposure is 90 dBA;
the OSHA limit for 15 minutes or less is 115 dBA (see Figure 3.10-1).
Testing activities are expected to generate noise levels of approximately
125 dBA for short infrequent periods but would be intermittent during the
scheduled operational testing sequence. Because a noise level of 125 dBA
is attenuated to 60 dBA at a distance of 2,400 feet, no non-project-related
personnel or sensitive community receptors would be close enough to be
adversely affected by PBA validation testing activities.

4.10.1 SMTS

Construction noise would be monitored by the Safety Office at NTS and
workers in the vicinity of the construction equipment would be required to
wear appropriate hearing protection. The closest sensitive community
receptors to the SMTS that could be affected by construction noise levels

are located approximately 23 miles away and would likewise not be
affected.

During test activities, all non-essential personnel would be restricted from
the SMTS site during testing and relocated three miles away; operating
personnel would remain in the control complex (which has been designed to
provide a barrier to sound penetration) during testing activities.
Supplemental hearing protection inside the bunker would also be available.

Mitigation measures at the SMTS would include the following:

* OSHA-required hearing protection during construction activities
when levels exceed 90 dBA
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SRestriction of non-essential personnel from the ground test sit.

SProtection of operational personnel i the control complex with
supplemental hearng protection during activities.

4.10.2 CTF

Although less construction activity Is anticipated at the CTF site, SNTP
program activities would generate comparable noise levels during
construction and testing activities as at the SMTS. The nearest non-project-
related INEL personnel are located approximately 1.3 miles from the CTF
site, and the nearest sensitive community receptors are located 11 miles
;away.

Mitigation measures at the CTF would include the following:

"* OSHA-required hearing protection during construction activities
when levels exceed 90 dBA

"* Restriction of non-essential personnel from the ground test site
during testing activities

"* Protection of operational personnel in the control complex with
supplemental hearing protection during activities.

4.10.3 No-Action Altemative

Because no construction or facility modification would occur with the No-
Action Alternative, no noise impacts would occur at either SNTP alternative
site.

4.11 WATER RESOURCES

4.11.1 SMTS

4.11.1.1 Groundwater. Groundwater in the area of the test site is
1,650 feet below ground surface in a tuffaceous aquifer. During PBR test
site construction, 16 million gallons of groundwater would be extracted.
During test operations, 3 million gallons per year would be withdrawn. This
demand, in addition to existing water withdrawal, is not expected to cause a
measurable drawdown of the existing water table.

4.11.1.2 Surface Water. There are no surface water resources in the
vicinity of the SMTS and, therefore, no impacts are projected.

4.11.1.3 Water Quality. Domestic wastewater products (sanitary sewage)
would be delivered to a septic system. Groundwater is of sufficient depth
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that the possibility of adversely affecting its quality from this system would
be negligible.

Accidental spills would be minimized by Pollution Prevention Plans and
cleaned immediately to prevent groundwater contamination.

4.11.1.4 Midgaton Measures. Because no impacts to water resources
would result from PSR validation test facility activities, no mitigation
measures would be required.

4.11.2 CTF

Five hundred billion gallons of water ere withdrawn annually by all users
from the Snake River Plain Aquifer; most of this water is used for
agricuilture.

The DOE Idaho Operations Office has negotiated with the Idaho Department
of Water Resources regarding a claimed water right for no more than
11 billion gallons annual withdrawal capacity under the Federal Reserved
Water Rights Doctrine. The state of Idaho has signed a Settlement
Agreement and public hearings have been held. Based on these hearings,
an Interlocutory Order will be generated. INEL will abide by this order as it
affects water use until the adjudication process is complete (DOE, 1991a).

4.11.2.1 Groundwater. The volume of water to be used during
construction of the PBR validation test facility is approximately
2 million gallons and would be supplied from the in-place water supply
system. This use of 2 million gallons would be a negligible increase in total
use in the area (a very small fraction of the percent of total use).
Construction water use represents about 1 gallon for every 1 million gallons
of the annual discharge of the aquifer to the Snake River and about 1 gallon
for every 300,000 gallons of the volume withdrawn by all users of the
eastern Snake River Plain. Proposed construction (2 million gallons) and
annual SNTP program water use (3 million gallons per year) would represent
much less than 0. 1 percent of the volume negotiated in the water rights
agreement with the Idaho Department of Water Resources.

4.11.2.2 Surface Water. Surface water resources in the vicinity of the CTF
include intermittent flows in Birch Creak and Big Lost River; however, no
surface water withdrawal or discharges would occur during test facility
construction. Because the PBR validation test activities would cause no
measurable change in the projected baseline water resource system, the
Impacts of water use on water resources would be negligible. Flood
potential of the CTF area is discussed in Section 3.9.2.1.

4.11.2.3 Water Guality. Domestic waste would be handled by an existing
sewage system. Spills of hazardous substances could introduce pollutants

4-34 SNTP FEIS

ELi



to the groundwater table but the potential would be minimized by immediate
cleanup of accidental spills. Due to the lack of surface waters that would
be affected and the depth of the water table, the impacts of wastewater on
groundwater resources would be minor.

Because of the small amount of water being removed for SNTP, the
withdrawal of groundwater by SNTP should not affect remediation efforts at
TAN.

4.11.2.4 Mitigation Measures. Because no impacts to water resources
would result from PBR validation test facility activities, no mitigation
measures would be required.

4.11.3 No-Action Alternative

Because no construction or facility modification would occur with the No-
Action Alternative, no impacts to water resources would occur at either of
the SNTP alternative sites.

4.12 HEALTH AND SAFETY

The analysis of safety concerns associated with the SNTP program includes
an evaluation of the potential radiation exposures that could result from
normal test operations, routine transportation of radioactive materials, and
the exposures that could result from test and transportation accidents.
Included in the analyses were those credible accidents with the greatest
potential adverse consequences (bounding accidents). The results of these
analyses indicate that applicable regulatory limits would never be exceeded
during normal operations or as a result of credible accidents. To provide
some design margin within regulatory requirements and in keeping with the
ALARA philosophy, the SNTP program has adopted the goal that all system
facilities, equipment, and test procedures will be designed so as not to
exceed 20 percent of the applicable regulatory limits.

Normal PBR validation tests would release very small amounts of radioactive
material. For this analysis, the maximum radiological exposure to a person
off site was calculated as the exposure of one hypothetical person who
remains, unshielded, at , location of the highest concentration of
dispersed materials for 50 years. That hypothetical person is called the
maximally exposed individual (MEI). Because no person would ever be
exposed to the maximum radiation from all the tests by being at exactly the
right point for 50 years (although most of the exposure would occur soon
after a test, during passage of the radioactive-material cloud), the MEI dose
is defined as the dose occurring at the MEI location.

Section 4.12.1 presents the safety analysis and mitigation process which
will be applied to this program. Section 4.12.2 presents the regulatory
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requirements which apply to radioactive exposure and the potential impacts
associated with this test program. Computer modeling techniques are used
to develop and analyze the potential radiation exposures produced by normal
operations of the test reactor and transportation of radioactive materials.
Similar computer modeling studies are presented for bounding case reactor
and identifiable transporaton accidents. Results of these studies indicate
that applcable regulatory mlt are never exceeded either during normal
operations, or as a result of credible accidents, and the proposed validation
test program poses minimal adverse risk to individuals in the vicinity of NTS
and INEL, and along possible transportation routes. Appendix E provides
additional information concerning the analyses presented in this section.

For normal operations (i.e., no accidents), a regulatory standard applicable
to public exposures (National Emissions Standards for Hazardous Air
Pollutants (NESHAP]) of 10 millirems (mrem) annual exposure to the highest

exposed individual is established by the Environmental Protection Agency
(EPA). The SNTP program goal is 20 percent of this standard, or 2 mrem
per year. Using a set of "model operating conditions" for weather, and the
number of operations expected in a maximum-case year, modeling of
bounding case normal operations yields the following MEI doses:

"* NTS: 0.6 mrem
"* INEL: 1.35 mrem

These values are well below both the regulatory standard and the SNTP
program goal. Even routine medical procedures such as a single chest X-ray
(2 mreom) result in larger individual exposures than are projected for this
program (Greaney, 1992).

Accidents that may occur during testing could release larger amounts of
radiation than normal operations. The accidents analyzed are those that
could result from credible failures of system components. The results of
those component failures were calculated assuming the credible conditions
that produce the greatest possible impacts.

For accidents, a design limit of 500 mrem for a single, accidental, 24-hour
exposure has been established based upon guidance in American National
Standards Institute/American Nuclear Society (ANSI/ANSI Report 15.7. The
bounding accident involves discharging a PBR Integral Performance Element
Test (PIPET) core into the Effluent Treatment System (ETS), followed by the
failure of the most critical ETS component (i.e., the component whose
failure could result in the greatest off-station impact). This scenario
assumes that, at the time of core failure, the core contained the maximum
available fission product inventory and that the events leading to the release
of radiological material to the environment occur after the weather
conditions required for testing can no longer be assured. The analysis used
significantly deteriorated weather conditions to evaluate this scenario and
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produced the following MEI results, which are well below the ANSI/ANS
guidance of 500 mreo:

0 NTS: 23.5 mrem
* INEL: 30.0 mrem

Figure 4.12-1 provides a graphical summary of these results, along with
applicable regulatory criteria and exposure guidance. This figure also
portrays the environmental radiation doses at NTS and INEL for comparison.
Appendix H provides additional information concerning ionizing radiation, Its
biological effects, and exposure evaluation; and is provided to aid the reader
with the terms used in this analysis.

Section 4.12.3 presents non-radiological hazards associated with
construction of the test facility, and operation of the PBR validation test
program is discussed. Areas considered include transportation, storage and
handling of cryogenic (low-temperature) fluids, facility construction, and
management of hazardous materials. Evaluations are presented which
include hazards associated with planned operations, as well as possible
accident occurrences. In all cases, potential hazards are found to be
controllable, and do not present adverse impacts to individuals, the
community, or the test sites.

Section 3.12.1 provides a discussion of each site's emergency response
procedures and accident recovery plans. The procedures are currently In
place at each site, and are intended for use in the event of an accident.

4.12.1 Safety Analysis Review Process

The DOE, in accordance with its statutory responsibility under the Atomic
Energy Act of 1954 (as amended), would require Safety Analysis Reports
(SARs) to be submitted and approved prior to the construction and initial
nuclear operation of the PBR validation test facility. This established SAR
process, whict, is applied to all DOE reactors, would document the adequacy
of the safety analysis for the PBR validation test facility to ensure that this
facility can be constructed, operated, maintained, shut down, and
decommissioned safely and in compliance with applicable laws and
regulations. An overview is provided of the SAR process promulgated by
two DOE Orders: DOE Order 5480.6, which requires that a safety program
be established for each DOE nuclear reactor to ensure proper consideration
of safety issues in all phases of reactor design, construction, operation, and
decommissioning; and DOE Order 5480.23, which establishes uniform
requirements for the preparation and review of SARs which describe the
safety program and analyses. Major features of an SAR are described, as
are the several steps through which every SAR must proceed prior to
construction and operation of the facility.
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An SAR includes the documentation of a series of analyses performed to
indicate the impacts to the environment caused by the facility under normal
operating conditions and credible departures from those normal conditions.
These "off-normal= situations may be the result of internal events, such as
component failures or operator errors, or external events, such as
earthquakes or loss of off-site power supplies. The SAR would demonstrate
that all such eventualities have been considered and are at least bounded by
the analyses presented. The analyses would address both the probability of
these events occurring and the potential resulting consequences. If either
the probability or the severity of a given scenario is of sufficient concern,
the system may be required to include safety measures or features to
mitigate that specific risk. The SAR would then include detailed
assessments of those safety features. Moreover, if the SAR process reveals
credible circumstances more severe than those analyzed in this EIS, a
supplemental environmental analysis would be performed.

Another major component of an SAR would be the description of those
accidents which, based on their probabilities, potential consequences, or the
fact that they constitute a bounding case for other accident sequences,
have been selected for analysis. These accident analyses would identify
some of the design requirements which must be met by the proposed
system and are usually referred to as design basis accidents. Safety
analyses also often consider accidents, and system responses to those
accidents, more severe than design basis accidents; these analyses are
reported as supporting information to the approval process.

The SAR process would also include all identified safety concerns in the
design development process to ensure their proper consideration. The
process would also provide clear safety design requirements and
specifications, limits on operating conditions, and Technical Safety
Requirements (per DOE Order 5480.24).

An SAR must pass through several levels of approval, including at each level
some measure of independence between those reviewing, commenting
upon, and approving the work and those who prepared the material. The
following description is keyed toward the SAR process for the PBR
propulsion technology development and validation throughout the life of the
test program.

First, the system design team develops a design 6f the hardware and
operations systems which meets the SNTP program performance
requirements. Concurrent with this activity, the safety team analyzes the
in-progress design and identifies potential hazards associated with the
system, and all applicable laws, regulations, and codes, and determines the
additional design requirements necessary to ensure that safety has been
considered adequately and is reflected in the design.
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Second, the design is reviewed internally within the SNTP program
organization. Safety is given top priority in aN program activities.

Third, the SAR would be reviewed by the DOE reactor operating contractor
organization. Typically, this is a two-level review. The first level is primarily
a technical review, and is comprised of individuals not directly involved in
the development of the system under review but having the technical
expertise to judge the adequacy of the design to meet its reqwremonts,
easpecielly those addressing the safety of the system and its operation. The
second level is at a management level, again, representing appropriate
technical expertise and expressly including management representatives
from safety and health physics organizato. This oversight would continue
throughout the life of the test project.

Fourth, the SAR is submitted to DOE. Review at DOE begins at the Field
Office level and independent safety review experts are typically assembled
into a review team. The SAR would then be reviewed and approved by DOE
Headquarters. DOE Headquarters' review is documented in a Safety
Evaluation Report (SER), which would allow either construction if approving
the Preliminary SAR, or operation if approving the Final SAR. After Initiation
of construction or operation the DOE reactor operating contractor would be
held responsible by DOE for adhering to the assumptions and commitments

set forth in the SAR.

After the SAR is approved, DOE Orders require that it be updated and
reapproved periodically. Additionally, modifications to the test program
which are promulgated between reapprovals of the SAR would be evaluated
for impact on safety.

Throughout the facility design and approval process, end-of-le requirements
are considered to ensure that (1) appropriate decouaination and
decommissioning are feasible and (2) design features to enhance the
effectiveness of decontamination and decommissioning procedures are
included. Finally, as the program approaches completion, detailed
decontamination and decommissioning plans are developed and subjected to
a review process similar to that described above.

4.12.2 Radiological Hazards

Radiological exposure hazards associated with the SNTP program have three

potential sources:

"* P1R validation test activity operational releases

"* PBR validation test activity accidental releases

"* Transportation and handling of radioactive material.
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At NTS a fourth potential exposure source, which has been eliminated from
consideration, is resuspension of surface uranium/plutonium contamination.
SNTP activities would not occur in areas where such contamination is
known to be present, nor will any activities or possible accidents have the
potential to affect these areas and cause resuspension of contamination.

4.12.2.1 Radiological Release Assessment Methodology. The radiation
exposures reported as results of normal operations and plausible accident
scenarios are maximum potential exposures. To present a conservative
analysis (i.e., one that gives high estimates of impacts), factors that would
affect the results, such as amount of material released and weather
conditions, were selected to produce a bounding estimate of the impact.
Assessments were performed using computer models and information
describing normal operations and plausible accident scenarios.

Included in accident scenario development was consideration of multiple
concurrent hydrogen explosions, which were found to induce no added
impacts for any of the identified analysis scenarios. Because the hydrogen
would have to be mixed with the oxygen in atmospheric air, because the
volumes inside the reactor vessel which might be filled with a hydrogen/air
mixture are so small, and because the over-pressures generated In an open
hydrogen/air explosion are not sufficient to challenge the Integrity of the
reactor vessel, there is no expectation that hydrogen accidents will increase
either the probability of occurrence or magnitudes of radiological hazards.

A complete discussion of the development of the methodology Is provided in
Appendix E, Section 1.0.

Model Selection

Several computer models were considered for the analysis of radiological
impacts from reactor operations and accidents. Among these are Airdos-PC,
CAP-88, RSAC-4, and MACCS. MACCS was selected for use with this
safety analysis because of its ability to handle a large number of isotopes
and to evaluate short-term releases such as those associated with PUR
validation tests. Of the models considered for this application, MACCS
yields the most conservative results. All radiological impact analysis results
in this EIS were obtained from MACCS modeling.

As required by 40 CFR 61, National Emission Standards for Hazardous Air
Pollutants (NESHAP), Subpart H, either Airdos-PC or CAP-88 will be used to
demonstrate compliance with air emission standards.

Radiation exposures from transportation of radioactive materials and the risk
of exposures from transportation accidents were evaluated using
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RADTRAN 4. That model was developed by Sandia National Laboratories
(SNL) to specifically analyze the impacts of radioactive material transport.

Selection of MeteorologIcal Coniditions

PER propulsion technology test reactor operations will occur over short
periods of time less than 1,000 seconds), and total test operations will last
several hours from start to finish. This allows pre-test evaluation of
prevailing meteorological conditions to ensure that potential impacts will be
within acceptable program criteri. Prior to test operations, forecasting of
mtoooI conditions will be performed, which will encompass a period
of approximately ton to twelve hours with a high degree of certainty. Real-
time evaluation of radiological impacts that could result from an accident
under these meteorological conditions would be used to determine whether
or not to proceed with the test.

Since the acceptability of weather conditions is based upon real-time
assessments of potential impacts in the event of an accident, individual
weather parameters may vary over considerable ranges. However, to allow
quantitative estimates of the potential impacts for this EIS, a set of "Model
Weather Conditions* has been selected which meets acceptance criteria and
occurs with high relative frequency at each test site. These are presented in
Table 4.12-1 and are used for analysis of all normal operations and test-time
accidents. Since the forecast reliability for duration of test weather
conditions may be as short as 10 hours, it is conceivable that beyond that
time weather conditions could change considerably. Such a change could
create conditkis which would not have been acceptable at the start of a
test due to potential severity of accident impacts, but which could influence
accident events occurring several hours after test completion. Table 4.12-2
presents such weather criteria, which, while not meeting test-start
acceptance criteria, were selected as capable of producing maximal impacts.
These conditions are used in the analysis of accidents occurring more than
10 hours after test-start.

At both NTS and INEL, meteorological conditions for each set of parameters
were selected based upon data provided by the nearest NOAA-operated
monitoring station to the proposed test sites ISMTS and CTF).

Radioloical Releases

The =source term' represents the amount of radioactive nateia released to
the environment. It Is the product of the total core radiological inventory
multiplied by applicable release fractions, and is the basis for impact
deteminations developed with MACCS. The source term can vary in
magnitude based upon both the type and condition of the reactor involved
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Table 4.12-1. Model Weather Conditions

NTS INEL
Air Stability Category Neutral Neutral
Wind Speed (meters per second) 5.5 5.5
Plume Directionhi NNEN NNEU
Inversion Base Height (meters) 2,000 1,500
Notes: (a) Direoton to which the wind is blowing.

(bW Generdly In the northedy direction.

Table 4.12-2. Bounding Accident-Case Weather Conditions

NTS INEL

Air Stability Category Moderately Moderately
Stable Stable

Plume Speed (meters per second) 1.0 1.0
Wind Direction Towards the Towards the

Hig#eet Highest
Population Population

Inversion Base Height (meters) 300 300

(which affects the total amount of radioactive material available for release,
referred to as the total core inventory) and the fractional amounts of each
nuclide which escape to the environment.

Fission products, which are created during the fissioning of uranium fuel in
the reactor core, account for more than 99 percent of the total core
inventory, with the remainder consisting of activation products (materials
made radioactive due to exposure to neutrons). Activation of hydrogen
coolant was also considered (tritium production) (Sanchez, 1992), but the
amount of tritium produced is negligible. This core fission product inventory
is determined based upon both the length of time at which a core has been
operated and the power level of the operations. In this impact evaluation,
determination of the core fission product inventory is based upon the
following maximum-case test operations:

PIPET:
A series of five tests, with each test consisting of an
operational power level of 550 megawatts operating for a
period of 500 seconds. During each individual test run the
value of the total core inventory increases due to production
of additional fission products
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GTA:
One operation of 2,000 megawatts for 1,000 seconds.

Reactor test operations will not result in core Inventories greater than those
described by these maximum-case tests; however, other test schemes may
occur (e.g., multiple lower power or shorter run-time GTA testsl which will
produce this inventory.

Once core inventories have boen calculated, it is necessary to determine the
amount of each isotope which would be released from the core. In the
event of accidents, or for tests that evaluate design limits, it is
conservatively assumed that the entire core inventory is released to the
ETS.

For other types of operations, calculations have been performed to estimate
the quantities of isotopes released. Of the total number of isotopes present
in the core, the release fractions of 55 radionuclides (representing more than
75 percent of the radiological impact potential) have been calculated
specifically, and are presented in Table E-5 of Appendix E. Conservative
assumptions have been made concerning the release frction of the
remaining inventory isotopes through classification of nuclides into four
chemical groups; for each of these groups, unique percentage release values
have been developed. These values are presented in Table E-6 of Appendix
E. Fmsion products released from the core will enter the ETS, which has
design goal retention efficiencies of 99.5 percent for volatiles, halogns, AnM

nobles, and 99.9 percent for particulates. The final source term for each
analysis is calculated by applying these ETS retention efficiencies to the
fraction of the core inventory which is released, and determining the
resulting quantities of radioactive material which are released to the
environment.

Population Data

Population data for input to the MACCS model were obtained from the 1990
census reports for each site. For this assessment, the potential radiological
impacts of PBR validation testing at distances up to 150 kilometers
(93 miles) have been included in estimating total population exposures. This
allows inclusion of major population centers near each proposed test
location. Beyond this distance, the total population exposure will drop off
rapidly, contributing little additional dose. (Although the contribution to
total population dose from these outlying areas is very small, the
calculations sometimes show the location of the MEI to be beyond 150
kilometers. Therefore, peak MEI doses at greater distances are included in
the results reported here.)

For Input Into MACCS, population data are arranged into a circular (polar)
grid divided into 16 directional sectors and 26 radial distances measured
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from the release point outward to 150 kilometers (Figure 4.12-2). The size
of each radial segment increases with distance from the release point. The
areas considered around NTS and INEL are illustrated in Figures 4.12-3 and
4.12-4, respectively.

Potential Impacts

The results of the MACCS analyses provide two measures of potential
impact:

1) The location and magnitude of the maximum cumulative dose
which could be received by any individual, referred to as the
"Maximally Exposed Individual" (MEl). The MEI dose is
expressed in mreom, and represents the combined totals due to
external and internal exposures.

2) The estimated total dose received in the exposed population as
accumulated during a 50-year period following each release.
The population dose is expressed in person-mrem, and includes
the combined contributions due to external and internal
exposures.

The summation of impacts from all operations in a Maximum Year yields an
MEI dose which can be evaluated against both the NESHAP standard of 10
mrem and the SNTP program goal of less than 2 mrem total dose to any
individual (see Section 4.12.2.2 below). The total population dose can be
used to estimate the numbers of latent cancer fatalities and genetic defects
that might occur in the exposed population. This population-dose analysis
uses the no-threshold, linear response hypothesis for determination of health
effects from low doses of radiation. That hypothesis is that there is no
harmless dose of radiation, and the probability of developing cancer or
suffering a genetic defect is directly proportional to the radiation dose
received.

The total population-dose estimate is determined by applying average cancer
and genetic disorder exposure risk criteria from the 1990 report issued by
the Committee on the Biological Effects of Ionizing Radiation (referred to as
BEIR V) (Biological Effects of Ionizing Radiation [BEIRI, 1990), which are
0.00000079 (7.9 x 10") latent cancer fatalities per person-mrem and
0.00000021 (2.1 x 10-7) genetic effects per person-mrem. This analysis
provides estimated numbers of induced latent cancer fatalities and genetic
disorders expected based upon the projected radiological impacts. These
estimates can be compared to the naturally expected rates of occurrence of
these effects.

In the United States, the average expectation is that each year one person
in 220 will develop cancer, and that each year one person in 4,545 will
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develop a genetic disorder (Mavemick, 1992). Among the 1,072,718
people in the vicinity of NTS, approximately 243,000 cancer fatalities and
11,800 genetic disorders would normally be expected over a 50-year period.
Near INEL, the 278,635 people would normally expect to experience 63,300
cancer fatalities and 3,065 genetic disorders in 50 years.

4.12.2.2 Public Exposure During Normal Operations. 40 CFR 61, Subpart
H (NESHAP) specifies an annual exposure limit of no more than 10 mrem
per year to any individual. However, the SNTP Program has a design goal of
20 percent of this standard (2 mrem).

Normal, planned operations would entail the release of small quantities of
radioactive materials (primarily noble gases, halogens, volatile elements, and
some particulates) to the atmosphere. These represent materials released
from core fuel particles which escape the ETS, as well as post-test release
of noble gases and other volatile isotopes (held in the ETS for 1 day).
Together the releases constitute the source term used in the MACCS
analysis.

Categories of Operations

Operational tests have been divided into three categories based on the
required performance of the reactor core; they are designated Normal I,
Normal II, and Normal Ill. Varying numbers of tests in each category would
be performed on the PIPET and GTA cores. Some combination of these
tests would be conducted each year in the life of the program. The
expected maximum number of tests in a year is presented in Table 4.12-3.

Table 4.12-3. Maximum Year Test Operations

Operation Type Number

PIPET Normal II 9

PIPET Normal III 1
GTA Normal II 2

Total 12

Normal I. Normal I experiments include initial startup, zero-power, and low-
power, physics tests. These tests would not release any radioactive material
to the environment, so they are not discussed or analyzed further or
included in Table 4.12-3.

Normal II. Normal II experiments are standard tests that would operate
within the fuel design envelope, up to the core's rated full power (550 MW
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for PIPET and 2,000 MW for GTA). These experiments would release small
amounts of the core inventory during each test. The amount of fission
products released as a result of a Normal II operation would be the same as
those discussed under Radiological Releases (see Section 4.12.2.1). PBR
propulsion technology Normal II experiments would be performed using both
GTA and PIPET cores.

Normal Ill. Normal III experiments, which would be performed using PIPET
cores only, involve operations to determine fuel design margins, with the
intent of quantifying actual design limits. These experiments would include
over-power, reduced coolant flow, and extended duration testing, which
may cause full or partial fuel element failure, and rele" of a fraction of the
fuel in one or more fuel elements Into the ETS. Current assessments of
these experiments envision reduced run times (minimizing the inventory)
with only partial failure of some of the fuel elements (minimizing the
release). However, for purposes of performing conservative impact
analyses, it is assumed that 100 percent of the core fission product
inventory is released from the core following a maximum case test. It is
Important to realize that th intent of these tests is to define the design
margin, not to purposely fail the core.

Program Impacts from Normal Operations

The health and safety impacts of PBR validation normal operations are
presented as the cumulative impacts of the 1 0-year test program. The
program would comprise an average of five PIPETs and one GTA test per
year for a total of 60 test operations involving nuclear materials. During the
10-year program, all GTA tests would be Normal II and all but four PIPETs
would be Normal II. The remaining four PIPETs would be Normal Ill tests.
The maximum-case year of normal operations (a total of 12 tests, or 20
percent of all program operations) is shown in Table 4.12-3. Each test is
assumed to be a full-power, maximum-duration test. The impacts from
individual tests are presented in Appendix E, Section 2.0.

Impact Assessment

The reported radiological doses are the sum of the external doses and the
organ-weighted internal doses, integrated over 50 years. The internal dose
includes that received from inhalation during cloud passage, later inhalation
of resuspended radioactive particles, and ingestion uf contaminated food
and water. Although the dose is integrated over 50 years, most of it would
be received during radioactive material cloud passage; almost all of the dose
would be received in the first year after the release. Tables 4.12-4 and
4.12-5 show the MEI and population doses, respectively, for the total of all
releases in the maximum-teat year (12 tests). Tables 4.12-6 and 4.12-7
present the total impacts for the 10-year program life (60 tests). These
results represent a very conservative estimate of the potential radiological
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impacts, representing the maximum potential upper bound for exposures. It

can be expected that actual impacts would be considerably smaller.

Maximum Annual Operations. Tables 4.12-4 and 4.12-5 show the MEI and
population doses, respectively, for the maximum yearly total release. The
highest total dose at the NTS boundary following the maximum yearly

release from the SMTS would be approximately 0.16 mreom. The location of
the MEl would occur at approximately 195 kilometers 1121 miles) at a dose
of 0.60 mrem. The highest total dose at the INEL boundary following the
maximum yearly release at the CTF would be approximately 0.09 mreom.
The location of the MEI at INEL would occur at approximately 125
kilometers (78 miles) at a dose of 1.35 mreo. These values are well below

both the NESHAP standard of 10 mrem and the SNTP program goal of 2

mrem.

Table 4.12-4. Maximum Yeady Release
50-Yew Cnter4Jne Dose to "e MEI

1 -year Natural

Site Boundary Peak Dose Radiation

Dose Distance Dose Distance Dose
Site (mreo) 4km) (mrem) 4km) (mrem)

NTS 0.16 39 0.60 195 383

INEL 0.09 15 1.35 125 402

Population doses for the maximum yearly release result in the projection of
approximately 0.02 additional cancer fatalities and 0.01 additional genetic
disorders at NTS, and the projection of approximately 0.11 additional cancer
fatalities and 0.03 additional genetic disorders at INEL.

PUR Propulsion Technology Development and Validation Impacts. Tables
4.12-6 and 4.12-7 show the MEI and population doses, respectively, for the
entire proposed PBR propulsion technology assessment. The highest total

dose at the NTS boundary due to these PBR activities would be
approximately 0.64 mreo. The location of the MEI would occur at
approximately 190 kilometers (118 miles) at a dose of 2.5 mremo. The
highest total dose at the INEL boundary due to these PBR activities would

be approximately 0.50 mreo. The location of the MEl at INEL would occur

at approximately 125 kilometers (78 miles) at a dose of 5.6 mreom.

Population doses for the entire proposed PSR propulsion technology
assessment result in the projection of approximately 0.09 additional cancer
fatalities and 0.024 additional genetic disorders at NTS, and the projection

of approximately 0.44 additional cancer fatalities and 0. 12 additional

genetic disorders at INEL. These projected impacts are very small in
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Table 4.12-6. Total SNTP Program Cumulative Center-Une Dose to the MEI

10-YeW
Natural

Site Boundary Peak Dose Radiation
Do" Distance Dose Distance Do"

Site (mrem) 1km) (mrem) (km) (mrem)

NTS 0.64 39 2.5 190 3,830
INEL 0.50 15 5.6 125 4,020

comparison to the expected number cancers and genetic disorders in these
populations.

4.12.2.3 Public Exposure as a Result of Potential Accidents. For the
ground test facility, the ANSI/ANS Report 15.7 has been Identified as
providing the most conservative siting guidance. This standard Is jointly
established by the ANSI and the ANS for application to test reactors, and
represents a conservative limit which should be allowed for public exposure
as a result of an accident. The maximum allowable doses to an off-site
individual from a reactor accident specified in ANSI/ANS Report 15.7 are
500 mrem whole body and 1,500 mrem to any organ, accumulated from a
2-hour exposure for rural populations or a 24-hour exposure for urban
populations.

ANSI/ANS Report 15.7 defines radiological dose limits in terms of zones
around the test facility. The innermost zone, the operations ares, is that
area in the immediate vicinity of the test facility set off by a physical barrier
such as a fence over which the test facility administrator has access and
activity control. The operations area is surrounded by a aste, in which there
may be people only generally aware of test facility activities and emergency
responses. Outside the aste is a rural zone, generally an area that may
include members of the general public, but limited to populations which
could reasonably be evacuated or protected within 2 hours. The urban zone
(i.e., the area outside the rural zone) includes populations too large (greater
than 25,000) to assume such evacuation or protection; instead an exposure
time of 24 hours is assumed.

Categories of Accidents

An accident involving a GTA or PIPET core could result in a radioactive
material release to the environment that would have a greater health and
safety impact than the releases resulting from normal program operations.
There could be a release of a considerably higher fraction of the core
inventory and/or a premature release from the ETS. Several accident
scenarios have been evaluated to determine which credible accident would
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have the greatest radiological impacts. The accident scenarios that were
evaluated were designated Consequence I, Consequence II (Eady),
Consequence II (Late), and Consequence IlI.

Consequence I. A Consequence I accident is not a credible scenario; it is
the hypothetical, maximum-release accident. It assumes the release from
the core of all radioactive material In a maximum-inventory GTA core
immediately following operation. To accomplish this, the core inventory Is
assumed to be completely aerosolized, and to remain aerosolized during
dispersal. The released Inventory is assumed to bypass the ETS and
secondary confinement and be released directly to the environment. All of
these assumptions are overly conservative; none could be realized
physically. The impact of a concurrent hydrogen explosion was also
considered but did not increase radiological consequences.

Consequence U. A Consequence It accident is considered the maximum
credible postulated accident scenario. A Consequence II accident could be
the result if both the cryogenic adsorber beds and the ETS confinement
systems were to fail simultaneously subsequent to a Normal Ill experiment
which resulted in fuel element failure. Such a double, simultaneous failure
of independent systems is very unlikely but considered credible for this
analysis.

For conservatism, 100 percent of the PIPET core is assumed to be released
into the ETS. All the noble gas inventory Is assumed to be released into the
atmosphere. The other radioactive materials, e.g., solid particles and
halogen gases, would be trapped in the ETS particulate and charcoal filter
media and thus not released.

Since the design margins for PBR fuel elements will have already been
characterized in PIPETs, GTA cores will not be subjected to Normal III
operations. Therefore, in addition to the simultaneous failure of the
adsorber beds and the confinement systems, any release from a GTA core
would require en additional failure to precipitate disruption of the core. The
simultaneous occurrence of three Independent failures is not credible.
Therefore, a Consequence II accident involving a GTA is considered to be
unrealistic and is not included in these analyses.

Two different failure times are considered. The first occurs immediately
following the end of a PIPET Normal III operation. Model weather conditions
are assumed, since this release would occur within the 1 0-hour forecast
window. This accident is termed the Consequence II "Early" scenario.

Should the adsorbor beds fail more than 10 hours after the test, model
weather conditions can no longer be assumed. Instead, credible weather
conditions which produce the maximal impact are assumed to prevail
(moderately stable air, 1.0 meter per second wind speed, and a 300-meter
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Inversion layer base). Additionally, the wind is assumed to be blowing
directly toward the nearest maximum population center (Las Vegas at NTS

or Idaho Falls at INEL). This accident is termed the Consequence II "Late"

sc•naro.

Hydrogen coolant from PIPET and GTA tests would pass through the ETS

and be bumred in a flare as it exited. If hydrogen wOre to mix with air at any

point other than in the flare, there could be a fire/explosion hazard. To
prevent hydroogn/oxygen mixtures in the ETS, the system would be purged

of air with pressurized helium and operated under positive pressure to

prevent reinfiltration of oxygent. To guard against hydrogen escaping from

the ETS without being burned in the flare, the ETS would be thoroughly

inspected for leaks and monitored during tests, and the flare would have

redundant pilot lights. No hydrogen-detonation scenario was found to have
radiation-exposure consequences as great as the Consequence li (Late)

scenario. The non-nuclear hazards of hydrogen are discussed in Section
4.12.3.2.

C e n . During initial installation of a GTA or PIPET core, some

zero or low-power testing (Normal I operations) would be conducted.
Although highly unlikely, on accidental reactor control rod withdrawal could

occur before the reactor containment and confinement system are in place.

In this event, the reactor would experience a brief, but intense, power

excursion which could result in fuel vaporization and subsequent release

directly into the atmosphere. The resulting inventory would contain fission
products equivalent to operating a GTA at approximately 110 MW for 0.5

"sconds (Sherman, 1992), and would be released at ground level. The
effect of a concurrent hydrogen explosion was also considered and did not

incremse the radiological consequences. Although the Intent would be to
perform the zero-power testing in model weather conditions, weather
conditions producing the maximal impact are assumed for conservatism

(moderate stability, 1.0 meter per second wind speed, and a 300-meter

Inversion height). Additionally, the wind is assumed to be blowing directly

toward the nearest maximum population center (Las Vegas at NTS or Idaho

Fals at INEL).

Bounding Case Accdent Impacts

Analysis of these accident scenarios has shown that the Consequence II

(Late) accident would have the greatest radiological impacts. The potential

for occurrence of this type of accident Is remote, since it would require the
simultaneous failure of two independent reactor systems. The probability of
failure of either system is low; the simultaneous failure of both is almost

inconceivable.

Tablet 4.12-8 and 4.12-9 list the MEI and population dose, respectively, for
the Consequence II "Late" accident. The site boundaries for this accident
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Table 4.12-8. PIPET. Consequence N Late" Accident Plume
Center-Line Dose to the MEI

1-Year Natural

Site Boundary Peak Dose Radiation
Dose Distance Dose Distance Dose

Site (Imem) (km) (mmm) 1km) (mranm
NTS 23.5 23 23.5 23 383
INEL 24.0 3 30.0 10 402

are reported closer to the release point (23 kilometers (14.26 miles] at NTS,
and 3 kilometers [1.86 miles) at INEL) than was used in the Normal-case
operations analyses as a result of the wind direction changes. At INEL,
determination of site boundary is set by a public highway which travels
within 3 kilometers of the CTF, since non-site personnel may have access to
this location after test operations.

The maximum dose at the NTS boundary for this accident occurring at
SMTS is approximately 23.5 mrem, which is also the MEI location and dose.
At the INEL site boundary of 3 kilometers, the maximum dose from
occurrence of this accident is approximately 24 mrem, while the INEL MEI
dose of 30 mrem occurs at a distance of 10 kilometers (6.2 miles).
Although these values do not take into account the effects of evacuating,
they are well below the ANSI/ANS Report 15.7 guideline of 500 mrem
(0.5 rem).

Population doses as a result of a Consequence II "Late accident are
evaluated in the southeast (SE) wind sector for NTS (i.e., Las Vegas), and
the SE sector at CTF (i.e., Idaho Falls). The projected latent effects which
may be caused by the Consequence I1 'Late* accident are appoximately
0.37 additional cancer fatalities and 0.10 additional genetic disorders at
NTS, and approximately 1.4 additional cancer fatalities and 0.36 additional
genetic disorders at INEL. These values represent the maximum accident-
case impacts for PBR propulsion technology assessments.

4.12.2.4 Worker Exposure

Regulry end Design Criteria

On-station workers may potentially be exposed to radiation due to operation
of the PIPET and GTA reactors, as well as the subsequent decay radiation
from core inventories. DOE Orders specify a limit of 5,000 mrem per year
for radiation workers. The recently released DOE Radiological Control
Manual (DOE, 19921) suggests a design goal for limiting annual worker
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Operational exposures to 500 mreni. In order to provide an adequate margin
for dose limits such that special operations (which may entail planned
additional exposures) can be performed, the yearly averaged facility
occupational dose rate must be maintained at a level significantly below that
which would result in the general faclity worker receiving a maximum
annual dose allowance. To provide this margin, the design objective is to
limit normal operational exposures to 20 percent of 500 mreo, i.e., 100
mrem. Assuming that a worker is on site for 8 hours per day for 236 days
per year, this is equivalent to 0.053 mitrn per hour.

Normal Operations

Some maintenance activities would require workers to be in the vicinity of
reactor cores, which would present a considerable dose potential. The
reactor cores would have to be shielded to keep the exposure levels at or
below 0.053 mrem per hour. Dose-rate calculations based on assumptions
about the radiation levels external to the reactor cores provide a basis for
establishing shielding requirements. These calculations were made using the
computer codes Microshield (for lateral shielding) and Microskyshine (for
overhead shielding).

Depending on final design and procedures for the tests, approximately 1.4
to 2.0 meters (4.2 to 6.6 feet) of concrete laterally and 0.7 to 1.0 meters
(2.1 to 3.3 feet) overhead would be required to permit a worker to be within
ten meters (33 feet) of the source on a regular basis. (The calculations of
overhead shielding requirements assume that work would not be performed
directly above the source on a regular basis.)

The population dose for all on-site radiation workers cannot be calculated
until facility designs have been fully developed. Operational procedures will
be designed to keep exposures as low as reasonably achievable (ALARA);
personnel who are not required for the execution of a test will be evacuated
from the facility during actual tests. However, the total population dose can
be conservatively estimated using the assumption that all workers will
receive the design-goal limit of 500 mrem per year.

The test facility population during operations is expected to include a
maximum of 150 persons. A conservative estimate of the total population
exposure for the 10-year life of the program would be:

150 persons x 500 mrem/yr x 10 years = 750,000 person-mreom.

Based on that conservative estimate about exposures and the BEIR V
cancer-incidence rate, the excess latent cancer fatality risk is 0.6. The
SNTP Program goal for exposures to non-program-related personnel (i.e.,
workers involved in other activities at NTS and INEL) is 20 mrem per year.
The workday populations at NTS and INEL are approximately 4,500 each. A
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conservative estimate of the total population exposure over the le of the
program would be:

4,500 persons x 20 mrem/yr x 10 years - 900,000 person-mrem

Based on those conservative estimates about exposures and the BEIR V
cancer-incidence rate, the additional latent cancer fatalities for each site is
0.71.

Test Accidents

On-station personnel at the PSR test facility would be at risk in the event of
test facility accidents, both industrial and radiological. The risks would be
minimized by adherence to ail applicable safety standards and special
guidelines for the construction, operation, and decommissioning of such
facilities; in all its phases, the POR technology development program is
committed to reducing all risks to ALARA levels. During test operations,
when potential risks or accidental radiological exposures aw greatest, all
unnecessary personnel would be evacuated from the facility. Those who
must remain on-station would be housed in a conservatively designed
control bunker until the test is completed and the ha•ard is reduced to an
acceptable level.

Doses to on-site (NTS or INEL) workers not assigned to the PBR facility
following an accident can be estimated using the bounding Consequence II
"Late" accident calculation. This accident scenario produces the bounding
exposure rates for distances greater than 3 miles from the release point, and
at both candidate locations, the largest worker populations are more than 3
miles from the test facility. Except for distances less than approximately 3
miles from the release point, this accident bounds all others (the
Consequence III accident is somewhat larger closer in).

The short-term, total-population dose to NTS workers was estimated
assuming that all 4,500 of them are in Mercury, Nevada, unsheltered at the
time a Consequence II (Late) accident radioactive cloud passes by. The
total-population dose, under the conservative, assumed conditions, was
determined to be 458,000 person-mreo. The average short-term dose to
exposed workers would be approximately 102 mrom, the maximum dose to
an Individual worker should not exceed 200 mremr.

The short-term, total-population dose at INEL would be the greatest with a
west-southwest plume direction. The total exposure would be 316,000
person-mrern to 3,222 persons. The exposed worker population would be
between 10 and 30 kilometers (6 to 18 miles) from the release point and
under the conservative, assumed conditions would receive doses of no more
than 200 mrem. The average dose would be approximately 98 mrem.
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4.12.2.5 On-Sie Area Contraminadon. No ground contamination is
expected as a result of normal operations. The maximum credible accident
that resulted in the greatest consequence to the public and on-sie workers
is primarily an airborne gaseous release that would not result in significant
ground contamination. Ground contamination from other accidents are
anticipated to be localized within the facility boundary (dispersing over
100 acres or less). Estimates of bounding case evaluations of on-site
ground contamination are presented in Appendix E. No significant off-site
ground contamination is expected and material deposited off site would be
far too diffuse to require cleanup. The impact of any radioactive material
deposited off site is included in the consequence evaluations that estimate
individual and population doses.

4.12.2.6 Transportation-Related Radiological Risk. Shipment of fissile
radioactive materials is regulated by the requirements of 49 CFR 173,
Subpart I. Transportation requirements for shipment of non-fissile
radioactive materiel (also in 49 CFR 173, Subpart 1) limit external radiation
dose rates, radioactive material contamination levels, temperature, pressure
and containment. The SNTP program would involve routine transportation
of radioactive materials (uranium-bearing fuel and low-level waste) to and
from the site, which would result in small radiological impacts to persons
along the transportation routes. The direct radiation exposure resulting from
normal transportation (i.e., no accidents), called the incident-free
transportation risk, and the risk from accidents were analyzed separately. It
was assumed that materials shipments would Include the following:
shipment of fuel material from Oak Ridge. Tennessee, to Lynchburg,
Virginia; shipment of non-irradisted fuel specimens from Lynchburg to
Albuquerque, New Mexico; and shipments of non-irradiated fuel elements
and assemblies (up to a full GTA) from Lynchburg to NTS or INEL. The
irradiated fuel elements selected for PIE are assumed to be shipped back to
Lynchburg, Virginia, for analysis. Details of the transportation analysis are
presented in Appendix E, Section 3.0.

The impacts of routine transportation of these materials and potential
accidents were calculated using the RADTRAN 4 computer code (Neuhauser
and Kanipe, 1991). Inputs to the code include the material properties
characteristic of shipping containers, numbers of shipments, distances
traveled, and population distributions fdr actual routes to and from the
facilities involved. As stated in the discussion of the potential
consequences of system operations and accidents, the system design is not
sufficiently mature to support quantitative risk assessments. However, for
this transportation analysis, appropriate data is available and estimates of
risk (i.e., the quantification of the effects of both probability and
consequence) are included in the discussion of transportation hazards.
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Incident-Free Radiological Risk

The incident-free transportation risk would result from direct radiation
exposure to persons sharing the roads with the vehicles transporting the
materials, and those living near the roads or rest stops. Those dosages
would be primarily minute external doses to a large number of motorists
exposed for very short times. The analysis of the incident-free risk uses
route-specific data, including total distance, adjacent population, and
fraction of travel in each population-density zone (urban, suburban, or rural).

The population doses from incident-free transportation of SNTP program
radioactive materials to NTS and INEL are calculated to be 112,000 person-
mrem and 131,000 person-mrem, respectively. The potential increase in
the incidence of radiation-induced health effects due to these total
population doses would be approximately 0.09 additional latent cancer
fatalities and 0.024 additional genetic effects from transportation to NTS
and 0.1 additional latent cancer fatalities and 0.028 additional genetic
effects from transportation to INEL.

Weather-related road closures in the region are not expected to affect the
risk estimates. Effects due to weather would be kept to a minimum by
considering actual and forecast road conditions and by not dispatching
trucks either in bad weather or under poor forecast conditions. Restricting
truck transport to good weather conditions would reduce the overall truck
accident rate by only about 10 percent (NRC, 1977). Since accidents
associated with travel in poor weather conditions are Included in the DOT
accident-rate data that were used in the risk analysis, the risk estimate is
slightly conservative with respect to this parameter. The stop time is based
on actual operational requirements for Safe Secure Transport (SST)
shipments. A decreased stop time does result in a decrease in incident-free
risk but has no effect on accident risk calculations.

Transportation Accident Impacts

The consequence of a severe accident involving the transport of enriched
uranium are discussed in the Nuclear Regulatory Commission's final EIS on
radioactive material transport (NRC, 1977). After evaluating the risks and
consequences of radioactive material transport, including severe accidents,
the NRC concluded that "the risks attendant to accidents involving
radioactive material shipments are sufficiently small to allow continued
shipments by all modes (e.g., truck, rail, air, barge)."

Minimal variation in accident rates for different regions supports the use of
the national-average, combination-truck, accident rate for interstate
highways, which Is 0.00000031 (3.1 x 10-7) accidents per kilometer (1.8
accidents per ten million miles). The RADTRAN 4 estimates of radiological
risks from transportation accidents associated with SNTP program
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shipments are 0.84 person-mrsm for shipments to NTS and 0.93 person-
mrem for shipments to INEL. These exposures may result in the projection
of approximately 0.00000067 (6.7 x 10") additional cancer fatalities and
approximately 0.00000018 11.8 x 10-') additional genetic disorders from
NTS transportation, and up to 0.00000074 (7.4 x 10") additional cancer
fatalities and up to 0.00000020 (2.0 x 10-') additional genetic disorders
from INEL transportation. For non-radiological transportation risks (e.g.,
traffic accidents), RADTRAN 4 analysis projects up to 0.20 fatalities due to
shipments to NTS and 0.23 fatalities due to shipments to INEL.

4.12.3 Nonradlotogical Hazards

4.12.3.1 Construction. The design of the test facility has no known
features that would increase worker hazards during construction. Site
characterization would be conducted at both the SMTS and the CTF prior to
construction, and any chemical and/or radiological contaminants present
would be identified. Any remediation required to make the site safe for
personnel and operations would be performed before PBR test facility
construction activities could begin (see Section 4.5). Because construction
activities would be performed in compliance with applicable worker safety
codes (e.g., OSHA, National Electric Code, National Fire Protection Code,
DOE), and because no occupational hazards, beyond those currently
experienced during other construction activities at NTS or INEL (e.g., heavy
equipment hazards, overhead and lifting hazards, trenching and shoring
hazards and other construction hazards) have been identified, no significant
non-radiological impacts, such as exposure to site contaminants, are
expected to occur.

4.12.3.2 Normal Operations. The particle bed reactors and ETS use
common gase (some as extremely low temperature (cryogenic] liquids) that
can be hazardous in some situations. Because of their extremely low
temperatures, liquid hydrogen (LH2), liquid oxygen (LOX), and liquid nitrogen
(LN2) will damage or destroy animal and plant tissue on contact. Gaseous
hydrogen, nitrogen, and helium in high enough concentrations can displace
oxygen, causing asphyxiation. A high concentration of oxygen in the
presence of flammable materials is a severe fire hazard; minimal to high
concentrations of hydrogen in the presence of oxygen are extremely
flammable and can be explosive. Despite these potential hazards, these
materials have been used safely in commercial and research applications for
decades without unreasonable danger.

Hydrogen Safety

Hydrogen is odorless and colorless as a gas or a liquid. It is not toxic, but is
a simple asphyxiant in that it can reduce the oxygen concentration below
that necessary to sustain life. The principal hazard associated with
hydrogen arises from its extreme flammability range - from 4.0 to 72.4
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percent in air. It ignites easily, bums rapidly with a nearly invisible flame,
and can explode. Although it forms a combustible mixture very quickly, it is
also very buoyant and disperses quickly.

Both liquid and gaseous hydrogen would be used in PBR validation testing
and there would be several hydrogen storage vessels at the PBR test facility.
The hydrogen system would be designed, maintained, and operated in
compliance with the applicable National Fire Protection Association (NFPA),
Compressed Gas Association (CGA), and American Society of Mechanical
Engineers (ASME) standards to ensure its safety. Additional safety
measures would include a shrapnel barrier to reduce the possibility that
shrapnel generated by a nearby explosion would impact the hydrogen
storage vessels, and the systems would be grounded to prevent static
discharges. Generally, when a system ruptures, the proportion of
combustible fuel in the spill is less than 10 percent of the total quantity
spilled; so if a rupture should occur, only a portion of the theoretical
maximum explosive potential would be available because high-energy
explosions require a well-mixed oxygen-hydrogen environment. Also,
although gaseous hydrogen forms a combustible mixture very quickly, it is
also very buoyant and the hazard will therefore exist for a relatively shorter
time than, for example, with a methane or gasoline -i ' (McCarty at al.,
1981). Although the deflagration (flame speed below the speed of sound)
and/or detonation (flame speed above than the speed of sound) of hydrogen
would cause a potential threat to the health and safety of on-site personnel,
proper system design, storage, and handling would signIficantly reduce that

danger.

If the storage systems are not properly purged following a handling
operation, heat expansion of cold gases may cause system ruptures. This is
compounded in the case of liquid hydrogen, where oxygen crystals can be
formed in the fluid as a result of unpurged air in the system, resulting in a
detonable mass. Because of these hazards, there must be provisions for
venting i any potential fixed volume where cryogenic fluids might collect.

Large quanltites of gaseous hydrogen have been used at industrial and
rocket fscalities for a number of years and a review of hydrogen safety
literature regarding bulk storage and operations (Edeskuty, 1991) does not
identify any extraordinary safety requirements for use and handling in an
industrial environment.

Oxygen Safet

LOX Is pale blue, gaseous oxygen is colorless, and both are odorless.
Breathing an extremely high concentration of oxygen (60 percent or greater)
can produce central nervous system effects. There are no workplace or
emergency limits for oxygen (Air Products and Chemicals, 1989), although
atmospheric concentrations greater than 25 percent are considered severe
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fire hazards. Although oxygen itself Is nonflammable, it vigorously supports
and accelerates combustion of flammable materials. Normal oxygen content

of the atmosphere at sea level is 20.8 percent by volume. Some materials

that ae considered to be noncombustible in air readily bum in the presence
of pure oxygen. Guidelines set by the National Institute of Occupational
Health and Safety recommend the oxygen content In air be maintained
between 19.5 and 25 percent by volume. Environments with an
atmospheric oxygen content of less than 19.5 percent are considered
oxygen deficient and cannot support the requirements of human respiration.

Three potential dangers must be considered in relation to oxygen storage.
Uke LHj, the extremely low temperatures of LOX will cause burns and ties
damage in the event of skin contact. Second, LOX readily supports
combustion of oxidizable material, and Is quickly absorbed by combustible
materials (including clothing). In the presence of high concentrations of
oxygen, many materials may quickly and violently ignite (Kirk-Othmer,
1966). Third, when LOX vaporizes at standard atmospheric conditions, the
gas would take up 860 times as much space as the liquld. Should ths

happen in an unvented enclosed space, a high pressure explosion could
occur (Kirk-Othmer, 1966). Leaks of oxygen from a storage system are
especially dangerous in the presence of a highly combustible material such
as hydrogen, which would also be stored at the ground test facility (National
Fire Protection Association, 1986; Sex, 1984).

Similar to the hydrogen system, oxygen systems would be designed,
maintained, and operated in compliance with applicable standards to ensure

safety. The LOX storage area would be separated from the hydrogen
storage area and, as with hydrogen, would be protected by a barrier
designed to prevent impact to stomre vessels from shrapnel. The pipes

carrying the oxygen would also be insulated to prevent contact burns.
Although the storage of oxygen would cause a potential threat to the health

and safety of on-site personnel, locating the oxygen storage vessels away
from the hydrogen storage area, along with proper storage and handling

techniques, would minimize that danger.

Nitrogen and Helium Safety

Nitrogen and helium are odorless, coloess, nonflammable, and nontoxic.

They are simple asphyxiants in that they can reduce the oxygen content to
levels insufficient to support life. Helium is inert; it will not burn nor support

combustion. Nitrogen is nearly inert; it neither burns nor supports
combustion except in very high temperature/pressure conditions.

Storage vessels for helium and nitrogen would be built and protected in
accordance with accepted industrial practices and would also have shrapnel
barriers protecting them.
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ETS Operations

Under normal operating conditions hydrogen exiting the ETS will be burned
to prevent the accumulation of explosive concentrations of hydrogen in the
ambient air. The plume which results from the flarestack will consist
primarily of heated air and water vapor (produced when the hydrogen
bums). Due to its heat content this plume will rise as it cools until it finally
stabilizes at some distance downwind of the test station. An analysis of the
plume was performed to determine the stabilization height and potential
hazards to downwind air traffic.

Although for purposes of the radiological impact analysis plume rise was
restricted to the height of the inversion layer to maximize the potential
radiological imats, in practice the buoyant rise of the heated plume Ithe
same lift effect observed with hot-air balloons) would be sufficient to
penetrate such low-level inversions. The primary meteorological parameters
which affect plume rise and stabilization are:

1) Vertical Potential Temperature Gradient 1VTG) is the rate at
which air temperature drops with increasing altitude. VTG
affects the speed with which a plume rises.

2) Horizontal and vertical plume dispersion, which determines the
rate at which the plume expands in size due to air turbulence
and mixing. Plume dispersion acts to cool the plume's
temperature until it finally reaches ambient conditions.

In analyzing the ETS plume, dispersion values were selected to correspond
to dispersion associated with model weather conditions (see Table 4.12-1).
Plume stabilization was calculated for two VTG cases. The first case uses a
VTG value which corresponds to that likely to be encountered during model
weather conditions. For this case a plume stabilization height of
approximately 2,780 meters (9,100 feet) was identified, beginning at about
15 kilometers (9.3 miles) downwind of the stack. In the second case the
reasonable VTG value which maximizes plume rise was used. For this case
a plume stabilization height of approximatply 6,000 meters (19,700 feet)
was identified, beginning at about 32 kilometers (20 miles) downwind of the
stock.

For both cases the upper edge of the plume would extend above the
stabiization height, and the plume would continue to expand as it traveled
further downwind, until it eventually Is dissipated by atmospheric
turbulence. In both cases however, minimal hazards are presented to
downwind air traffic since beyond a downwind distance of 1-2 kilometers
(0.6 to 1.2 miles) the plume is sufficiently cooled that aircraft can easily
pass through without incident.
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At NTS, flight restrictions will preclude aircraft entering the plume in this
region. At INEL, only flights below 1,600 feet are restricted, which may
allow limited access to areas where there could be additional turbulence due
to the plume (see Section 4.4). No other hazards have been identified in
association with downwind plume rise.

4.12.3.3 Potential Accidents

Explosion i the Cryogenics Storage Facilities. The most serious potential
accident In the cryogenic materials storage area would be a detonation
following a release of all the LH, from a large storage vessel. The ranges of
some of the effects of such an explosion, assuming flat terrain and no
shielding from the blast, are shown in Table 4.12-10. Such a detonation is
very unlikely; it could occur only as the result of a series of unlikely system
failures. The blast wave, heat, and flying debris would undoubtedly cause
extensive damage to other facilities in the area, possibly including storage
vessels for LOX, LN2 or helium. Hydrogen, oxygen and helium do not, by
themselves, create highly toxic combustion products, but the addition of LN,
to a fire or explosion could produce toxic nitrogen oxides. Combustion of
other materials in the vicinity could produce some toxic byproducts.

Table 4.12-10. Damage Distances from a Single Storage Vessel Accident

Threshold Distance (kilometers)
1% Window Breakage 19.5
Safe Inhabited Building Distance 1.5
Safe Public Road Distance 0.825
1% Ear Drum Rupture 0.525
1% Death 0.2

Effluent Treatment System. There are three potential safety hazards
associated with the ETS used to treat the exhaust from PIPET and GTA
testing. First, air may enter the system, mix with hydrogen, and cause
deflagration and/or detonation; hydrogen deflagration and/or detonation
within, or adjacent to, the ETS may cause serious damage and/or loss of
le. Second, leaks may develop, allowing hydrogen to escape into the
atmosphere where ignition and subsequent deflagration and/or detonation
could also occur. Third, the flare may extinguish, causing a safety hazard
as the unburned hydrogen accumulates and creates an explosive
atmosphere external to the system.

To prevent Infiltration of air into the system, a complete purge using
gaseous helium would be accomplished prior to the start of a test operation.
This purge would ensure that a helium atmosphere displaces any oxygen in
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the system. The system would also be operated at positive pressure to
pWrvent reifiltration of oxygen.

Monitoring would be accomplish during tes operations to detect any
hydrogen leaks. Prior to test oporations, the system would be thoroughly
Inspected to detect any possible points where leakage may occur, with
special attention given to volves, pipe joints and other pe-fit locations.

Hydrogen Flare Stack. For normal operation of the flare stack, air must be
excluded. If air is allowed in, a fire or explosion of the hydrogen/oxygen
mixture is very likely. However, the relatively small amount of such a
mixture that could accumulate in the stack would produce an explosion
much smaller than a storage vessel explosion. It could damage the stack,
but during normal operations no workers would be within the potential
human injury distance of such an explosion.

Beryllium Release. The reactors may contain some beryllium metal. In the
event of a catastrophic failure of the reactor core, some of it could be
released as beryllium oxide, which is toxic if inhaled. Although no credible
accident has been Identified that would release a substantial amount of the
beryllium in a form that could be Inhaled, the analysis performed assumed
that all bervyllum was released as beryum oxide. This analysis includes
coniderion of hydrogen fire and explosion, which was found to be

sc enorgetic to mobilize significant quantities of beryllium. The
details of the analysis am described in Section 8.0 of Appendix E. The
results of the analysis indicate that even in the ovent of total release, the
exposure to any individual would not exceed 0.0003 milligram (mg), which
is less than two percent of the OSHA daily exposure limit of
0.0173 milligram.

4.12.3.4 Transportation of Cryogenic Materidas

Cryogenic liquids would be obtained from commercial sources and
transported to NTS or INEL by railcar or tanker truck. Transportation of
cryogenic materials is a routine commercial operation Normal (i.e., no
accidents) transportaion of cryogenic materials involves no hazard to the
public.

However, LH., LN,, and LOX would present moderate to severe hazard
potentials in the event of a vehicle accident during their tira t
between the mnIufacturng plant and NTS or INEL. AN three we cryogenic
liquids that could kill or damage any living tissue on contact. Upon
evaporating, U. 2 and LN, would displace air in the imnmediate vicinity of a
spill, causing an asphyxiation hazard. LOX would increase the risk and
severity of fires. LH2 presents the greatest potential hazard because any
hydrogen that escaped from the tank would mix with air, creating a
fire/explson hazard.
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An analysis of the I., fire/explosion hazard is presented as the maximum-
consqun transportation accident. The analysis was performed using the
Automated Resource for Chemical Hazard Incident Evaluation (ARCHIE)
model. The ARCHIE model Is used by communities with emergency
planning r b to evaluate accident consequences; it Is used here
to compare the consequences of slow and fast (total) releases for rail and
truck transport. For this analysis, slow release is considered to be 100
gallons per minute. At this rate, it will take more than 30 minutes for the
entire tank contents to be released. A fast relem is one In which the entire
contents are released in the first five minutes after the accident.

Three accident scenarios were analyzed:

"* Pool fire: a released pool of LH Is Ignited and bums across the
pool surface

"* Uncontained vapor cloud explosion: the hydrogen vapor cloud
above a pool of I.H bums with a flame propagation speed
greater than the speed of sound

"* Fireball: The hydrogen vapor cloud above a pool of LH, bums
with a flame propagation speed less than the speed of sound

A summary of the results of the analysis Is presented in Table 4.12-11. The
numbers reported are zones of effect, expressed as the distance from the
center of the fire or detonation. The zones of effect are generally larger for
releases from railcars because a railcar would carry more I.H than a tanker
truck. However, rail is considered the safer way to transport LH, because
the probability of a railcar spill Is much smaller.

4.12.3.5 Site-Specific Hazards

SMTS

No additional health and safety hazards have been identified that are unique
to the SMTS.

CTF

In addition to the hazards shared with the SMTS, the CTF presents an
additional hazard related to the use of the existing containment structure.
The use of this structure for testing purposes may allow the build-up of
hydrogen inside the facility during test operations. Following test
completion, venting of the structure would be required before personnel
could enter. This would prevent the potential for explosion due to ignition
of explosive concentrations of hydrogen, or asphyxiation due to low oxygen
levels. Because the use of the containment structure could threaten the
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Talde 4.12-11. Comperstive Doat on te Conewuence of Four Accident Scenario.

Tanker Truck Tanker Truck
Spill (Slow Spill (Total Railcar Spill Railcar Spill (Total
Release) Release) (Slow Release) Release)

(feet) (feet) (feet) (feet)

Po" Fre
"* Fatality Zone 31 88 44 315
" Injury Zone 45 126 63 451

Unconfined Vao Cloud Explosionw
"* Fatality Zone 26 77 31 140
"* Injury Zone 142 410 162 742
"* Property 381 1,097 433 1,990

Damage Zonew
Frebell

"* Fatality Zone 218 218 218 218
" injury Zone 468 466 468 468

Note.: to) AN ditanoe we rad iexcept for the vaporloud explosion. The distance vaues for the vapor doud
explosion we In distance from the explosion, which can occur anywhere within the ground ware pased over
by the ~oud or plume.

4b) Property damae defined as saom damage to homerceiings; 10 percent window brediage.

physical well-being of workers. its use may have a moderate impact on
safety.

4.12.4 Mitigation Measures

During normal operations and radioactive material transport, no mitigation
"measures would be required (except hydrogen plume avoidance at INEL; see
Section 4.4.2.2) since impacts would be below regulatory thresholds, and
would be very small relative to the existing natural radiation environment. In
the event of an accident during reactor operation, several measures could be
taken to reduce impacts, including:

" Isolate affected areas downwind of the SMTS or the CTF to limit
exposure to personnel and the public. This can be accomplished
through road closure andlor evacuation of populations in
accordance with pre-establiaed accidnt response plans.

"e Restrict use of land contaminated as a result of an accidental
release. Restrictions could include limitations on allowable
activities (e.g., no grazing or agriculture). Restrictions would
reduce the long-term dose resulting from resuspension
Inhalation. grounrdWsin, an Ingestion of contamian ted food
products. They would also act to prevent migration of
containtion to non-restricted and unaffected reas.

4-70 SNTP FEIS



* Decontaminate to reduce the need for long-term land use
restriction.

Mitigation of effects due to tansportao accidents would be similar to
those citld above. However, because affected area would be much
smaller, immediate evacuatlon followed by decontamination efforts would
be favored. This would reduce Impacts resulting from accidents to below
evaluated levels.

4.12.5 No-Action Alternative

Since no activities or uses of radiological, hazardous, or cryogenic materials
would occur with the No-Action Alternative, no health and safety-related
Impacts would occur at either of the SNTP alternative sits or along any

-asi•all routes.

SNTP FEIS 4-71



THIS PAGE INTENTIONALLY LEFT BLANK

4-72 SNTP FEIS



5.0 CONSULTATION AND COORDINATION

Federal and state agencies that were contacted during the course of preparing this
environmental Impact statement are listed below.

FEDERAL AGENCIES

U.S. Department of Energy
U.S. Department of Energy, Idaho Field Office
U.S. Department of Energy, Nevada Field Office
U.S. Department of the Interior, Fish and Wildlife Service
U.S. Department of the Interior, National Park Service

STATE AGENCIES

Nevada Bureau of Air Quality
Nevada Fish and Game Department
Nevada Wildlife Department
State Office of Historic Preservation (Nevada)
State Office of Historic Preservation (Idaho)
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George Allen, Manager, Nuclear Technology Department, Sandia National Laboratories
B.S., 1971, Civil Engineering, Massachusetts Institute of Technology
M.S., 1971, Nuclear Engineering, Massachusetts Institute of Technology
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M.S., 1982, Environmental Engineering, Montana State University
Years of Experience: 8

Christopher J. Hall, Senior Staff Geographer, The Earth Technology Corporation
B.A., 1983, Geography, California State University, Long Beach
Years of Experience: 6

Charles D. Harmon, SNTP ES&H Manager, Phillips Laboratory
U.S. Army Nuclear Power Program Graduate
NRC Licensed Senior Reactor Operator
DOE Certified Research Reactor Supervisor
Years of Experience: 24

Scott A. Hartford, P.E., Captain, U.S. Air Force, AFCEE/ESEP
B.S.C.E., 1986, Civil Engineering, University of New Hampshire
M.B.A., 1990, Management, Golden Gate University
M.S., 1991, Environmental Engineering, University of Colorado, Boulder
Years of Experience: 6

Thomas HIll, P.E., Principal Program Specialist, Idaho National Engineering Laboratory
B.S., 1967, Mechanical Engineering, Washington State University
Years of Experience: 25

James R. Hipp, Senior Member of Technical Staff, Sandia National Laboratories
B.S., 1982, Nuclear Engineering, Kansas State University
B.S., 1982, Physics and Mathematics, Kansas State University
M.S., 1987, Nuclear Engineering, University of New Mexico
Years of Experience: 10

Jaoes W. Hoyt, Project Environmental Professional, The Earth Technology Corporation
B.S., 1983, Forestry, Humboldt State University, Arcata, California
Yeam of Experience: 11

Orville J. Kenaok, Managing Senior Engineer, The Earth Technology Corporation
B.S., 1959, Mechanical Engineering, North Dakota State University
M.S., 1965, Materials Engineering, Air Force Institute of Technology
Years of Experience: 27

David H. Krlstensen, Ueutenant Colonel, U.S. Air Force, PL/VT-X
B.S.M.E., 1976, Mechanical Engineering, U.S. Air Force Academy, Colorado Springs
M.S., 1986, Nuclear Engineering, Air Force Institute of Technology
Years of Experience: 16

6-2 SNTP FEIS



John Leppert, Chief, Project Engineering Branch, DOE/NV
B.S., 1967, General Engineering, University of Portland, Oregon
Years of Experience: 25

George F. Maier, Managing Senior'Environmental Specialist, The Earth Technology Corporation
B.S., Chemistry, Old Dominion University, Norfolk, Virginia
Post-graduate Studies, Environmental Chemistry, Old Dominion University, Norfolk, Virginia
Years of Experience: 20

Jay McCain, Attorney-Advisor, USAF WTC/JAV
B.A., 1965, Chemistry, University of Washington, Seattle
J.D., 1977, University of Puget Sound, Tacoma
Years of Experience: 16

Bill McCulloch, P.E., Distinguished Member of Technical Staff, Sandia National Laboratories
B.S., 1963, Engineering Physics, Texas Tech
M.S., 1964, Mechanical Engineering, Texas Tech
Ph.D., 1968, Mechanical Engineering, Texas Tech
Years of Experience: 25

Richard G. Meyers, Captain, U.S. Air Force, AFCEE/JA
B.A., 1982, Tulane University, New Orleans
J.D., 1989, University of South Carolina, Columbia
Years of Experience: 3

William Muir, Senior Project Geologist, The Earth Technology Corporation
B.S., 1980, Geology, California State University, Long Beach
M.S., 1984, Geology, California State University, Long Beach
Years of Experience: 11

Cathy A. Ottinger, Senior Member of Technical Staff, Sandia National Laboratories
B.S., 1978, Physics, New Mexico Institute of Mining and Technology
M.S., 1983, Nuclear Engineering, University of Illinois
Years of Experience: 12

Psige M. Peyton, Senior Project Environmental Specialist, The Earth Technology Corporation
B.A., 1987, Anthropology, California State University, Sen Bernardino
M.A., 1990, Anthropology/Geography, California State University, Sen Bernardino
Years of Experience: 7

Paul G. Phillips, Technical Editor, The Earth Technology Corporation
A.S., 1988, Business, Victor Valley College, Victorville, CA
A.S., 1989, Electronics, Victor Valley College, Victorville, CA
A.A., 1989, Psychology, Victor Valley College, Victorville, CA
Years of Experience: 9

Robert Poll, Health and Safety Officer, The Earth Technology Corporation
B.S., 1985, Nuclear Engineering, Rensselaer Polytechnic Institute, Troy, New York
Years of Experience: 7

SNTP FEIS 6-3



Michael L. Raub, R.G., C.E.G., Managing Senior Geologist, The Earth Technology Corporation
M.Phll., 1985, Geology, University of Auckland, New Zealand
B.A.. 1979, Geology, University of California. Santa Barbara
Years of Experience: 12

Chris Rogers. Senior Environmental Professional, The Earth Technology Corporation
B.A., English, St. Edward's University, Texas
M.A., Public Administration, Pepperdine University, California
Years of Experience: 22

Adrian R. Sanchez, Senior Project Environmental Specialist, The Earth Technology Corporation
B.A., 1979, Economics, California State University, San Bernardino
M.A., 1983, Economics, University of Notre Dame
Years of Experience: 7

Lawrence C. Sanchez, Senior Member of Technical Staff, Sandia National Laboratories
B.S., 1977, Civil Engineering, University of New Mexico
M.S., 1979, Nuclear Engineering, University of New Mexico
Ph.D., 1984, Nuclear Engineering, University of New Mexico
Years of Experience: 8

Larry R. Shipers, Senior Member of Technical Staff, Sandia National Laboratories
B.S., 1977, Mechanical Engineering, University of Missouri at Rolla
M.S., 1981, Mechanical Engineering, University of Missouri at Rolla
Ph.D., 1985, Mechanical Engineering, University of Missouri at Rolia
Years of Experience: 7

Wayne H. Snowbarger, Senior Environmental Professional, The Earth Technology Corporation
B.S.. 1970, Civil Engineering/Urban Planning, Colorado State University
M.S., 1975, Civil Engineering, Purdue University
Years of Experience: 21

James G. Van Nes, Lieutenant Colonel, U.S. Air Force, AFCEE/JA
B.S., 1971, Distributed Studies, Iowa State University, Ames
J.D., 1974, University of Iowa, Iowa City
L.L.M., 1984, Law and Marine Affairs, University of Washington School of Law, Seattle
Years of Experience: 18

James E. Warner, Chief, Reactor and Technology Support Branch, DOE/ID
B.S., 1978, Nuclear Engineering, University of Arizona, Tucson
M.S., 1980, Systems Safety Engineering, Texas A&M
Years of Experience: 12

Peter F. Xander, Senior Project Environmental Specialist, The Earth Technology Corporation
B.A., 1978, Environmental Studies, San Diego State University, California
Years of Experience: 12

6-4 SNTP FEMS



7.0 REFERENCES

Air Products and Chemicals, Inc., 1989. Oxgoen material Safety Data Sheet. Industrial Gas
Division, Allentown, Pennsylvania, February.

Atwood, D.J., 1989. Deput Secretary of Defense, memo to the Chairman of the House and
Senate Appropriations Committees, May 17.

Biological Effects of Ionizing Radiations (BEIR), 1990. Health Effect. of Exposure to Low Levels of
Ionizing Radiation BEIR VO BEIR V. National Research Council, Washington, DC.

Carney, T.C., 1993. Memorandum on Ground-Level NO. Concentrations From an HS/Air Flame,
Advanced Sciences, Inc.

Christenson, G.E. and C. Purcell, 1985. Correlation and Ace of QuatelMary Alluvial-Fan Seouences.
Basin and Ranoe Province. Southwestern United States Geological Society of America
Special Pape 203.

Clark, J., W. Viessman, Jr., and M. Hammer, 1971. Water Supply and Pollution Control. Second
Edition, International Textbook Co., Scranton.

Crone, A.J., M.N. Machette, M.G. Bonilla, J.J. Ueankaemper, KIL. Pierce, W.E. Scott, and R.C.
Bucknam, 1987. Surface Faulting Accompanying the Borah Peak Earthquake and
Segmentation of the Lost River Fault, Central Idaho; Bulletin of the Seismological Society
of America, V. 77, No. 3, pp. 739-770.

DOE, See U.S. Department of Energy

Edeskuty, F.J., 1991. Safety in Cryogenic Systems, Chapter 4 of Cr~xnoanIL Eoinearilig, UCLA
short course, May.

EG&G Idaho. Inc., 1986. Flood Routing Analysis for a Failure of Mackey Dam. EGG-EP-71 84;
Prepared for U.S. Department of Energy, Contract No. DE-ACO7-761D01570.

EG&G, 1991. The Distribution and Abundance of Desert Tortoises on the Nevada Test Site
January.

EG&G Idaho, Inc., 1992. Archeological Surve for the Space Nuclear Thermal Propulsign Tank
Farm. Northeast of the LOFT Facility on INEL. BLR-41-92, August.

Frizzell, V.A., Jr., and J. Shulters, 1990. Geologic Map of the Nevada Test Site, Southern Nevada,
U.S. Geological Survey Map 1-2046, 1:100,000.

SNTP FE/S 7-1



Glasatono, S. and A. Sesonske. 1981. Nula ueco nineering Third Edition, Van Nostrand
Reinhold Company, Now York.

Greaney, P., 1992. Telephone conversation between Dr. Greaney, Greaney Medical Group, and
J. Moore. The Earth Technology Corporation, July.

Hackett, W.R.. and R.P. Smith, 1992. Quaternary Volcansm. Tectonics, and Sedhrmenation in the
Idaho National Engineering Laboratory Area, in OFiled Guide to Geologic Excursions in Utah
and Adjacent Area of Nevada, Idaho, and Wyomlng; Geological Society of America

MiscllanousPublications 92-3, p. I1-18.

Hipp, J.R., 1992. The Validation of a New Isotope Decay Model For Use In the MACCS Dose
Consequence Computer Code; Sandia National Laboratory Internal Memorandum. March.

Idaho State University, 1986. Archasoloolcal Investications on the Idaho National Encineerin
Laboratory 1984 - 1985, August.

INEL. 1986. Idaho National Encineerno Laboratory. History of Facilities and Programs.

Jackson, S.M., l.G. Wong, G.S. Carpenter, D.M. Anderson, and S.M. Martin, In press.
Contemporary Seismicity in the Eastern Snake River Plain, Idaho, Based on Microearthquake
Monitoring; submitted to Bulletin of the Seismological Society of America, June 1992,
accepted January 1993.

Kirk-Othmer 1966. Encylndso Cuemical Tgcholop, Vol. 14., John Wiley and Sons,
New York.

LaPoint, P.J.I., 1977. Preliminary Photogeologic Map of the Eastern Snake River Plain, Idaho; U.S.
Geologic Survey Miscellaneous Field Studies Map MF-850, 1:250,000.

Leavitt, V.D. 1970. Soil Survey of Area 18. Nevada Test Site, U.S. Atomic Energy Commission,
July.

Leavitt, V.D. and B.J. Mason, 1971. Soil Survey of Area 15. Nevada TeAM Site. U.S. Atomic

Energy Commission, June.

Los Alamos Scientific Laboratory, 1973. Nuclear Furnace-I Test Reoort March.

McCarty, R.D., J. Nord, and N.M. Roper, 1981. fibWPoete fHdoe Enne
Desimo.Datek U.S. Department of Commerce.

Mayemnick, J., 1992. Memo from Dr. Mayemnick, The Earth Technology Corporation, to B. Poll,
The Earth Technology C~orporation regarding: Calculation of Population Effect Raes, July.

National Council on Radiation Protection and Measurements, 1987. lonigina Radiation Exposure of
the Paoulation of the United States, Report NCRP-93, Washington DC, September.

7-2 SNVTP FEIS



National Fire Protection Association, 1986. Fire Protection Guide on Halardous Materials, 9th
edition, Quincy. Massachusetts.

National Research Council, 1992. Ground Water at Yucca Mountain, National Academy Press,
Washington, DC

Neuhauser, K.S., and F.L. Kanipe, 1991. RADTRAN 4, Exctv gSumagjry, SAND91 -0776. (in
preparation).

NRC, see Nuclear Regulatory Commission, U.S.

Nuclear Regulatory Commission, U.S., 1977. Final Invironmental Imoact Statement on the
Transoortation of Radioactive Mlatrial by A*r and Other Modes, NUREG-01 70, Washington,
DC, December.

Oaks, S.D., 1992. Historical Seismicity Investigations for the November 11, 1905 Earthquake;
EG&G, Idaho, Inc. Informal Report EGG-GEO-10203.

Office of Technology Assessment. U.S. Congress, 1989. The Containment of Underoround
NducIlear EIlMmWas U.S. Government Printing Office, October.

Parsons, T. and Thompson, G.A., 1991. The Role of Magma Overpressure in Suppressing
Earthquakes and Topography: Worldwide Examples. American Association for the
Advancement of Science, Reprint Series., Volume 253, pp. 1399-1402, September.

Sanchez, L.C., 1992. Memo from L.C. Sanchez, Sandia National Laboratories, to C. Harmon,
Phillips Laboratory, regarding: Categorization of Irradiated Fuel from PIPET Testing,
December.

Sandia National Laboratories, 1989. Nevada Test Site Emneraencv Prearedness Plan, October.

Sandia National Laboratories, 1990. SMTS NTS Draft Document No.1. Environmental Source
Docmen

Sandia National Laboratories, 1991sa. Seismic Resoonse of the SMTS Site to the UGT Program at
the NTS for the "BEXAR' event.

Sandia National Laboratories, 1991 b. Seismic Response of the SMTS Site to the UGT Prooramn at
the NTS-for the OMontelo" event.

Samnda National Laboratories, 1991c. Transportation* Background Informato and Analysis
January.

Sax, N.l., 1984. Dangerous Pronertes of Industrial Matenals. Van Nostrand Reinhold Co.,
New York.

SNTP FEIS 7-3



Sherman. M.P., 1992. Internal Sandia memos from M.P. Shenman to R.L. Coats descrbing:
Vented Bottle Model, March-April.

Sherman. M.P., 1993. Memorandum on NO, production while burning hydrogen, Sandia National
Laboratory.

Smith. R.B., 1978. Seismicity, Cruatal Structure, and Intrapiste Tectonics of the Interior of the
Western Cordillera, in Smith, R.B. and G.P. Eaton (editors), aCenozoic Tectonics and
Regional Geophysics of the Western Cordilleram, Geological Society of America Memoir
152, p. 1114

Smith, R.B.. and W.J. Arabasz, 1991.- Seismicity In the Intermountain Seismic Beak In Slemmons.
D.B., E.R. Engdahl. and D.D. Blackwell (ed~itors). -Neotectonics, of North America-,
Geological Society of America, Decade of North American Geology. Map Volume, p. 185-
228.

Smith, R.P.. W.R. Hackett, and S.M. Jackson, 1990. Assessment of Potential Volcanic Hazards For
New Production Reactor Site At The Idaho National Engineering Laboratory, EG&G informal
Report EGG-NPR-10624.

Smith, R.P., W.R. Hackett, and D.W. Rodgers, 1989. Geologic Aspects of Seismic Hazard
Assessment At The Idaho National Engineering Laboratory, Southeastern Idaho, Second
DOE Natural Phenomena Hazards Mitigation Conference.

Smith, R.B., and M.L. Sbar, 1974. Contemporary Tectonics and Seismicity of the Western United
States with Emphasis on the Intermountain Seismic Belt; Geological Society of America
Bulletin, V. 85, p. 1205-1218.

SNI, See Sandia National Laboratories.

Stewart, J.H., 1960. Geology of Nevada Nevada Bureau of Mines and Geology, Special

Publication 4.

The Harris Group. 1991. Site Narrowina Re~oot Final Flonor June.

THG, ane The Harris Group.

Turrin, B.D., et al., 1991. !OAriftr mae of the Lathrop Wafts Volcanic Center. Yucca Mountain.
IiaraaSciuence. Vol 253, p. 854-657, August 9.

U.S. Department of Energy. n.d. Th Q[C.F QEIroimct Idaho Operations Office.

U.S. Department of Energy, 1980. Final Environmental Imoam Statement. Waste Isolation Pilot
&am DOE/EIS-0028, Washington, DC.

U.S. Department of Energy, 1 984s. INEL Environimental Characterization Rsoort Volume I-
Sumr September.

7-4 SNTP FEIS



U.S. Department of Energy, 1 984b. INEL Environmental Characterization Reoomt Volume 11-
AnadicesA-C September.

U.S. Department of Energy. 1 984c. INEL Environmental Characterization Reoomt Volume III-

U.S. Department of Energy, 1986. Yucca Mountain Sifte Nevadia Research and Develooment Area.
Nevxado..Environmmnt Aaiam May.

U.S. Department of Energy, 1 988s. Final Environmental Impact Statement* Soecial lsotone
Swaatin roictDOE-ElS - 0 136, Washington, DC, November.

U.S. Department of Energy, 1 988b. Environmental Regulatory Compliance PRan for Site
Characteiz1ation Yucca Mountain Site. Nevada Research and Development Area, Nevada,
December.

U.S. Department of Energy, 1988c. Nevada Tesm Site Raldiation Safety Manual. (superseded by
NVJYMP Radcon Manual).

U.S. Departmnent of Energy. 1 988d. Office of Civilian Radioactive Waste Manacement Section 175
B~December.

U.S. Department of Energy, 1 988s. DOE/Nevada Emeroencv Preparedness Plan, Nevada
Operations Office, May.

U.S. Department of Energy, 1 988f. Nevada Test Site Defense Waste Acceptance Criteria
Canflstind andTanfer..Dhnujcgment, Nevada Operations Office, October.

U.S. Department of Energy, 19889. SAM Characterization Plan. Yucca Mountain Site.. Nevadia
Research and Develooment Area. Nevada December.

U.S. Department of Energy, 1 990s. DOE Explosives Safety Manual May.

U.S. Departmnent of Energy, 1 990b. Idaho National Engineering Laboratory Site Environmental
Renort for Calendar 1989. June.

U.S. Department of Energy, 1 990c. INEL Site Characteristics Environments. November.

U.S. Departmeant of Energy, 1 990d. Nevada Test Site Annual Site Environmental Rgoort - 1989
Volume 1, DOE/NV/1 063-11, Las Vegas, Nevada.

U.S. Deprment of Energy, 19909. Fourteenth Monthly Environmental Compliance Action Report,
Nevada Operations Office, August.

U.S. Depairtment of Energy, 1 990f. Environmental Status at the NIS - Annual Site Environmental
Relawrt for Calendar Year 1989 and Environmental Compliance Self Assessment.

SNTP FE/S 7-5



U.S. Departmnt of Energy, 1990g. Shtandr Qggratinlg Procedures NTS-SOP-5407, Nevada Test
Site, June.

U.S. Department of Energy, 1991 a. Draft Environmental Impact Statement for the Sitino
Construction, and Operation of the Now Producton Reactor Capacity April.

U.S. Department of Energy, 1991b. Nuclear Wepoons Comolex Reconfiguration Study Report No.
DOEIDP-0083, January.

U.S. Department of Energy, 1991c. Biolcaical A~ssessmnt of the MOMct of Activities of fth U.S.
Department of Enrday Field Office. Nevada. an fth Threatened Desedt Tortoise July.

U.S. Departmient of Energy, 1991d. Mixed MaOM Disposal Ooerration at the Nevada Test Site. Nye
Caountiy. Nea Nevada Operations Office. January.

U.S. Department of Energy, 1991 a. Waste Minimization and Pollution Prevention Awareness Plan
Nevada Operations Office, June.

U.S. Departmnent of Energy, 1991f. Biological Assessment of fth Effects of Activities of the U.S.
DeNarMent of Energy Field Office. Nevada, on the Threatened Desert Tortoise Nevada
Test Site, July.

U.S. Departmnt of Energy, 1992s. Imolementation Plan. Nuclear Weamons Comolex
agagfigraton M~ma& nAM~MW mnat SateentFebruary.

U.S. Departmesnt of Energy, 1 992b. U.S. Denarmnent of Enerovy Idaho Field OffiCe 1991 Waste
Redcdo ReortMarch.

U.S. Department of Energy, 1992c. Workina Final ImoleaMetation Plan for the Programmatic
Environwment Imoam Statemnent for the Degartinent of Eneray Environmental Restoration
aid.WaseManagment Pmuam, July.

U.S. Departmrent of Energy, 1992d. U.S. Deoartment of Enerav Idaho Field Office. Waste
Mkdmsdo an Pa~tio Prmitn Awrenss lanOctober.

U.S. Departmnent of Energy, 1 992s. EM PEtS. Description of Waste Management Alternatives and
An~hdealMeduk~mAugust.

U.S. Departmvent of Energy, 1 992f. Draft Conceot for Developing. Describing. Analyzing and

U.S. Departmen of Energy, 1992g. Memorandum on Biological Survey Adiacent to the LOFT Site
by T.L. Perkins, Reference AM/EP-RESL-92-385, October.

U.S. Department of Energy, 1992h. NVIYMP Radiological Control Manual, Yucca Mountain
Ptlm Decemnber.

7-6 SNTP FEIS



U.S. Department of Eniergy, 19921. ftiuinolal Control uai DOEIEN-0258T, June.

U.S. Department of Energy and the Shoshone-Bannock Tribes, 1992. WokngArawu l%
the Shoshtone Bannock Tribes of the Fort Hall Indian Reservation and the idaho Feld Office
of the UntdStates Deokarten of Enrwov Concerning Environment. Safety, Health,
Cultural Resources, and Economic Self-Suffilciency. September.

U.S. Rash and Wildlife Service, 1 992s. Blolical Opinion an Nevada Tes Site Activities, May.

U.S. Fish aid Willfe Service, 1 992b. Latter to AFCEE/ESEP, Brooks AFB, Texas, June.

Votmaon, L.J., 1991. An Evaltuaion of the Seismicity of fth Nevada Test Site and Vicinity. Yucca
Mountain Sk g ajgeda..!iuzoic Sandia National Laboratories, December.

Wells, S.G., L.D. McFadden, C.E. Renault, and S.M. Crowe, 1990. 0anmprohic A~gagaMuamof
Late Quaternary Volcanism in the YUcca Mountain Area. Southern Nevada* Imolication fo
the Proposed High-Level Radioactive Waste Reooaitorv, Geology, V.18S.

Woodward-Clyde Consultants, 1990. Earthouake Strono Ground Motion Estimates for the Mewh
Nauional guiguineing Laborsato. Vols. 1, 11, and III, November.

S NTP FEIS 7-7



THIS PAGE INTENTIONALLY LEFT BLANK

7-8 SN TP FEIS



8.0 INDEX

A 4-32, 4-33, 4-34, 4-35, 4-37, 4-40, 4-60,
4-63

air quality 2-41, 3-1, 3-21, 3-22, 3-23, 3-24, containment 2-4, 2-7, 2-31, 2-35, 3-11, 3-13,
4-1, 4-18, 4-19, 4-20, 4-21, 4-22 3-63, 4-24, 4-56, 4-61, 4-70

air traffic 3-14, 3-58, 4-66 contamination 2-41, 3-21, 3-55, 4-8, 4-11,
airspace 3-13, 3-14, 3-15, 3-58, 3-62, 4-6, 4-15, 4-16, 4-34, 4-41, 4-61, 4-71

4-7 Council of Environmental Quality (CEO) 1-1,
ambient noise levels 3-51 1-5
American National Standards Institute (ANSI) Craters of the Moon National Monument 3-24

4-36, 4-37, 4-53, 4-57 cultural resources 2-38, 2-39, 3-1, 3-29,
American Nuclear Society (ANS) 4-36, 4-37, 3-30, 3-31, 3-32, 3-33, 3-34, 3-35, 4-1,

4-53, 4-57 4-25, 4-26, 4-27, 4-28
American Society of Mechanical Engineers cumulative impacts 1-8, 2-40, 2-41, 2-42,

(ASME) 4-64 4-1, 4-11, 4-16, 4-17, 4-18, 4-50
aquifer 3-7, 3-53, 3-54, 3-55, 3-57, 3-58,

4-33, 4-34 D
aquifers 3-5, 3-53, 3-54, 3-55
archaeological resources 3-29, 3-30, 3-31, decibels 3-51, 4-22, 4-32

3-33, 4-26, 4-27, 4-28 decommissioning 2-1, 2-12, 2-13, 3-51, 4-9,
"asbestos 3-3, 3-5, 3-13, 3-20, 4-27 4-10, 4-13, 4-14, 4-37, 4-40, 4-60

decontamination 2-1. 2-12, 2-13, 2-26, 3-19,
B 3-51, 4-9, 4-10, 4-13, 4-14, 4-40, 4-71

Desert Research Institute (DRI) 3-31
bald eagle 3-28, 4-24
beryllium 2-4, 4-68 E
biological resources 1-7, 2-41, 3-1, 3-25, 4-1,

4-22, 4-24, 4-25 earthquakes 3-40, 3-44, 3-47, 3-48, 4-29,
birds 3-26, 3-29, 4-22, 4-23, 4-24 4-31, 4-39
bounding case 2-3, 2-9, 2-23, 4-35, 4-36, effluent treatment system JETS) 2-9, 2-17,

4-39, 4-41, 4-43, 4-56, 4-60, 4-61 2-19, 2-20, 2-21, 2-22, 2-23, 2-24, 2-25,
3-7, 3-19, 3-21, 3-60, 3-63, 4-9, 4-23,

C 4-36, 4-67
employment 2-26, 3-2, 3-3, 4-1, 4-2

Clean Air Act (CAA) 3-22 endangered species 3-25, 3-27, 3-28, 4-22,
community 2-4, 3-1, 3-29, 3-51, 3-60, 3-62, 4-23, 4-24, 4-25

4-1, 4-22, 4-32, 4-33, 4-37 environmental radiation 3-61, 3-63, 3-64,
confinement 2-15, 2-17, 2-24, 4-55, 4-56 4-37
construction 1-4, 1-6, 2-1, 2-3, 2-13, 2-24,

2-26, 2-30, 2-31, 2-35, 2-38, 3-3, 3-5, F
3-7, 3-13, 3-22, 3-25, 3-27, 3-30, 3-33,
3-37, 3-41, 3-42, 3-49, 3-51, 4-2, 4-3, faults 3-35, 3-37, 3-40, 3-41, 3-44, 3-47,
4-4, 4-5, 4-6, 4-18, 4-19, 4-20, 4-21, 3-48, 3-53
4-22, 4-23, 4-24, 4-25, 4-29, 4-30, 4-31,

SNTP FEIS 8-1



fuel elements 2-4, 2-7. 2-9, 2-10, 2-18. 2-21, L
2-25, 2-36, 3-15, 3-16, 4-8, 4-50, 4-55,
4-61 land use 3-1, 3-9, 3-10, 3-11. 3-12, 3-42,

fuel particles 1-1, 2-3, 2-4, 4-49 4-1, 4-4, 4-5, 4-71
ful-scale facility 2-13, 2-24, 2-25, 2-26 landfill 3-5, 3-7, 3-20

low-level waste (LLW) 2-41, 2-42, 3-15, 3-17,
0 3-18, 3-19, 3-20, 4-9, 4-10, 4-11, 4-12,

4-13, 4-14, 4-16, 4-17, 4-18
geology 3-1, 3-35, 3-37, 3-49, 4-1. 4-29,

4-30, 4-31, 4-32 M
groundshine 4-71
groundwater 3-5, 3-7, 3-53, 3-54, 3-55, 3-57, mammals 3-26, 3-27, 4-22, 4-24

4-18, 4-33, 4-34, 4-35 Maximally Exposed Individual (MEI) 4-35,
4-36, 4-37, 4-44, 4-45, 4-50, 4-51, 4-52,

H 4-56, 4-57
MELCOR Accident Consequence Code System

habitat 2-38, 3-25, 3-26, 3-27, 3-29, 4-22, (MACCS) 4-41, 4-42, 4-44, 4-45, 4-46,
4-23, 4-24 4-49

hazardous materials 2-40, 3-1, 3-15, 3-18, mixed waste 2-42, 3-17, 3-18, 3-19, 3-20,
3-19, 4-1, 4-7, 4-8, 4-11, 4-12, 4-13, 4-9, 4-10, 4-11, 4-12, 4-13, 4-14, 4-15,
4-15, 4-18, 4-37 4-16, 4-17

hazardous waste 1-8, 2-40, 2-41, 2-42, 3-15, mixed wastes 2-41, 3-15, 3-20, 4-10, 4-15
3-16, 3-17, 3-18, 3-19, 3-20, 3-21, 4-7,
4-9, 4-11, 4-12, 4-13, 4-15, 4-16, 4-17, N
4-18

helium safety 4-65 National Ambient Air Quality Standards
highways 2-35, 3-14, 4-6, 4-62 (NAAQS) 3-22, 3-23, 3-24, 3-25
historic resources 2-39, 3-2, 3-29, 3-30, National Council on Radiation Protection

3-31, 3-33, 3-35, 3-40, 3-42, 4-25, 4-26, (NCRP) 3-64
4-27, 4-28, 4-30 National Emissions Standards for Hazardous Air

hydrogen safety 2-17, 2-18, 2-19, 2-25, 4-41, Pollutants (NESHAP) 2-19, 2-23, 3-23,
4-56, 4-63, 4-64, 4-65 3-65, 4-19, 4-41, 4-45, 4-49, 4-51

National Environmental Policy Act (NEPA) 1-1,
1 1-4, 1-5, 1-6, 3-30

National Fire Protection Association (NFPA)
irradiated fuel 2-16, 2-25, 4-9, 4-61 4-64

National Oceanic and Atmospheric
J Administration (NOAA) 2-31, 4-5, 4-42

National Priorities Ust (NPL) 3-21, 3-58
Joshua trees 3-25, 4-22 National Register 2-39, 3-30, 3-31, 3-35,

4-25, 4-26, 4-27
National Response Center (NRC) 4-8, 4-62
Native American 1-8, 3-29, 3-30, 3-33, 3-35,

4-26, 4-27, 4-28
noise 3-1, 3-51, 3-52, 4-1, 4-22, 4-23, 4-24,

4-32, 4-33
nonattainment area 3-22, 3-24

8-2 SNTP FEIS



Notice of Intent 1-5 solid waste 3-4, 3-5, 3-7, 3-15, 4-2, 4-3,
nuclide 4-43, 4-44 4-14

State Historic Preservation Office ISHPO)
0 4-26, 4-27

sub-scale facility 2-10, 2-11, 2-13, 2-15,
Occupational Safety and Health Administration 2-16, 2-18, 2-24, 2-26, 2-37, 4-2

(OSHA) 4-32, 4-33, 4-63, 4-68 surface water 3-54, 3-55, 3-56, 4-33, 4-34
Oxygen Safety 4-64

T
P

test cell 2-9, 2-11, 2-13, 2-16. 2-16. 2-17,
paleontological resources 3-29, 3-30, 3-31, 2-18, 2-23, 2-24, 2-25, 2-31

3-33, 3-35, 4-26, 4-28 threatened and endangered species 3-25,
population dose 4-44, 4-45. 4-52, 4-56, 4-58, 3-27, 3-28, 4-23, 4-24

4-59. 4-60 threatened species 2-38, 4-23
post-irradiation examination (PIE) 2-24, 2-35, thrust-to-weight ratio 1-2, 1-3

2-38. 3-17, 4-7, 4-8, 4-61 traffic 1-7, 2-35, 3-13, 3-14, 3-51, 3-58,
3-62, 4-5, 4-6, 4-7, 4-19, 4-21, 4-23,

Q 4-63, 4-66, 4-67
traffic volume 3-13, 3-14, 4-5, 4-6

Quest site 2-38, 2-39 transportation 2-7, 2-9, 2-26, 2-35, 2-36, 3-1.
3-4. 3-13, 3-14, 3-15, 3-16, 3-58, 3-59,

R 3-62, 4-1, 4-5, 4-6, 4-7, 4-8, 4-14, 4-21,
4-22, 4-35, 4-36, 4-37, 4-40, 4-41, 4-61,

radiation shielding 2-16 4-62, 4-63, 4-68, 4-69, 4-71
radiological monitoring 3-58, 3-60, 3-61, 3-63 transuranic (TRU) waste 1-8, 2-41, 2-42,
radiological release 4-41 3-16, 3-18, 3-19, 3-20, 3-21, 4-9, 4-10,
radionuclides 2-19, 3-16, 3-63, 3-64, 4-44 4-13, 4-14, 4-15, 4-17, 4-18
reactor safety 2-17, 3-3
region of influence 3-1, 3-2, 3-3, 3-4, 3-9, U

3-13, 3-22, 3-25, 3-31, 3-33, 3-35, 3-53,
4-1, 4-2, 4-26, 4-27, 4-28 U.S. Environmental Protection Agency (EPA)

Resource Conservation and Recovery Act 1-5, 1-6, 3-18, 3-20, 3-21, 3-22, 3-53,
(RCRA) 3-15, 3-16, 3-17, 3-18, 3-19, 3-54, 3-57, 3-60, 3-61, 4-9, 4-13, 4-15,
3-20, 4-10 4-36

underground testing 3-13, 3-41, 3-54, 3-59,
S 3-65, 4-4, 4-29

uranium 2-4, 2-10, 2-12, 4-8, 4-41, 4-43,
security 2-13, 2-26, 2-31, 3-14, 3-15, 3-58, 4-61, 4-62

3-59, 3-61, 3-62, 4-7 uranium-235 (U-235) 2-4, 2-13, 2-36, 4-8,
seismic risk zone 3-41, 4-29 4-13
seaismicity 3-40, 3-41, 3-45, 3-47, 3-48 utilities 2-26
sensitive habitats 3-25, 3-27, 3-29, 4-23,

4-25
shrapnel barriers 2-18, 4-64, 4-65, 4-66
soils 3-1, 3-5, 3-35, 3-41, 3-49, 3-64, 4-1,

4-20, 4-29, 4-30, 4-31, 4-32

SNTP FE/S 8-3



V

vegetation 3-25. 3-26. 3-27, 3-28, 3-29,
4-22, 4-24, 4-30, 4-31

volcanic activity 1-8, 3-35. 3-37, 3-41, 3-42,
3-48, 3-49, 3-50, 3-53, 3-55. 4-29. 4-30,
4-31

W

wastewater 3-4, 3-5, 3-7, 3-17, 4-2, 4-3,
4-33, 4-35

water supply 2-30, 2-35, 3-5, 3-7, 3-9, 3-31,
3-54, 4-2, 4-3, 4-4, 4-34

wetlands 2-38, 3-25. 3-27, 3-29, 4-25

8-4 SNTP FEIS



9.0 PUBLIC COMMENTS AND RESPONSES

INTRODUCTION

The Air Force has complied with the National Environmental Policy Act
(NEPA) mandate of public participation in the environmental impact analysis
process primarily in two ways. The subject Draft Environmental Impact
Statement (DEIS) was made available for public review and comment in
August-October 1992. In addition, four public hearings were held at which
the Air Force presented the findings of the DEIS for the Space Nuclear
Thermal Propulsion (SNTP) Program and invited public comment. The
meetings were held at the following locations:

"* Las Vegas, Nevada on 8 September 1992
"* St. George, Utah on 10 September 1992
"* Salt Lake City, Utah on 15 September 1992
"* Idaho Falls, Idaho on 17 September 1992

Public comments received both verbally at the public meeting and in writing
during the response period have been reviewed and are addressed by the Air
Force in this section.

ORGANIZATION

This Public Comment and Response section is organized into several
subsections, as follows:

"* This introduction, which describes the process, organization, and
approach taken in addressing public comments

"* A consolidated comment-response document
"* An index of commentora
"* Transcript of the public hearings
"* Photocopies of all written comments received.

These sections are described below.

Comments received that are similar in nature or address similar concerns
have been consolidated to focus on the issue of concern, and a response is
provided that addresses all of the similar comments. Some comments
simply state a fact or opinion, for example, "Idaho National Engineering
Laboratory (INEL) has over 40 years of experience with nuclear reactors."
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Such comments, although appreciated, do not require a specific response
and are not called out herein. Al comments will be passed on to the
decision-maker. The comments and responses that are discussed are
grouped by area of concern, as follows:

1.0 Policy
2.0 Purpose of and Need for the Proposed Action
3.0 Alternatives Including the Proposed Action
4.0 Local Community
5.0 Land Use
6.0 Hazardous Materials And Hazardous Waste Management
7.0 Air Quality
8.0 Biological Resources
9.0 Cultural Resources
10.0 Geology and Solls
11.0 Water Resources
12.0 Health and Safety
13.0 General

Within each area, each consolidated comment-response is numbered
sequentially. For example, under 9.0 Cultural Resources, Individual
comments-responses are numbered 9.1, 9.2, etc. At the end of each
numbered comment is a set of numbers that refer to the specific comment
in the documents received that were combined Into that consolidated
comment. The numbers of the Individual comments are indicated in
parentheses, e.g. 11 -14, 7-2, 40-6, 108-5). Comment 1-14, for example,
refers to document 1, comment number 14. A reader who wishes to read
the specific comment(s) received may turn to the photocopies of the
documents included in this section. Below each comment number is the
number of the consolidated comment in which the specific comment has
been encompassed, e.g. 6.1. Thus, the reader may reference back and
forth between the consolidated comments-responses and the specific
comment documents as they were received. It should be noted that
comments of a general nature (i.e., those addressed in Section 13) have
been designated by letters (e.g. 3-B) for editing purposes.

It should be further noted that some comments in the documents received
are not included in the consolidated comment-response document. These
are comments to which no response is required, as explained above.

Finally, it should be emphasized that not only have responses to EIS
comments been addressed in this comment-response section, as explained,
but the text of the EIS itself has also been revised, as appropriate, to reflect
the concerns expressed in the public comments.

The index of commentors (Page 9-63) Includes the name of the commentor,
the identifying document number that has been assigned to it, and the page
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number in this chapter on which the photocopy of the document is

presented.

1.0 POUCY

1.1 Commmnt Programmatic ElSs are being done for Nevada Test Site
(NTS) and INEL on the remediation and reconfiguration of the sites.
The SNTP EIS should be postponed until after completion of the
programmatic EISs. The SNTP wastes should be discussed in
context of theao programmatic ElSs. Installation-wide activities for
these EISs should be considered as cumulative impacts. (1-17, 7-2,
107-13, 107-20, 118-4, 171-2, 171-16)

Repose The programmatic ElSs (PEIS) referred to (Integrated
Environmental Restoration and Waste Management (ER & WMJ
Program, and Reconfiguration of the Nuclear Weapons Complex) are
documents with broad scope covering numerous Department of
Energy (DOE) installations. The ER & WM PEIS will describe
numerous alternatives for remedistion activities, waste treatment,
storage, and disposal locations and procedures, and related activities
at DOE installations. The Reconfiguration PEIS will analyze
numerous alternatives, including one alternative to move several
facilities to INEL. Brief descriptions of the actions being studied and
potential hazardous waste cumulative impacts have been added to
Sections 2.7 and 4.5, respectively. These actions may cause
modifications to waste management practices; however, the
capability to handle wastes generated by the SNTP program would
still exist. In accordance with CEQ Regulations (40 CFR 1506.1 (c)),
the SNTP program has been analyzed separately in this EIS, and
would not prejudice the decisions to be made on those programs.
Therefore, the NEPA process for the SNTP program may proceed on
its own schedule.

1.2 rommnt The nuclear rocket portion of the program should be
analyzed in this EIS. The greater scope of the EIS should include the
probability and resultant impacts of an accident during launch.
Comment includes a discussion of the Consequence I-type accident
(analyzed in the DEIS), and how these types of accidents would be
similar to a rocket launch accident. (2-9, 3-24, 3-25, 171-3, 118-
30, 118-57, 199-3)

finsL The Air Force proposal involves developing and validating
the Particle Bed Reactor (PBR) technology. If the PBR technology
itself is proven, the Air Force may then propose specific potential
follow-on activities. It would be premature to attempt to evaluate
environmental impacts of activities as yet unplanned, or of a system
yet to be characterized. As stated in Section 1.4, should the
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technology be refined to such a point, appropriate environmental
impact analyses would be carried out to support those types of
decisions.

1.3 Commet Scope of the EIS should be expanded to include analysis
of component testing, prior to testing of multiple assemblies (which
are covered in the EIS). The project should also include component
fabrication phases and post-operational (i.e., post-PBR validation)
research. (4-1, 17-5, 54-1)

Response Component fabrication and testing would be required to
be carried out at contractor facilities and national laboratories, not at
the PBR validation test site. These activities fall within the existing
operational characteristics of these facilities, the environmental
impacts of which have been analyzed In existing environmental
documentation.

1.4 Comment. The EIS should evaluate an alternative to perform needed
rocket launches using alternative propellants, such as solid rocket
motors used for the Trident 11 missiles, and/or replacing nuclear
warheads with satellites and thereby using existing, un-needed
rockets. (3-13)

Rsnses The proposal in this EIS is a technology development
program, not selection of a particular space launch system.
Therefore, study of alternative propellants and missile use is not
appropriate.

1.5 Comment Testing at Sandia National Laboratories needs to be
Included in the environmental analysis. (118-12)

Response: New activities performed at Sandia National Laboratories
would be within the bounds of existing environmental
documentation.

1.6 Comments Expand the scope of the study to include evaluating the
suitability of the site for all DOE and National Aeronautics and Space
Administration (NASA) space propulsion programs, as well as future
international cooperation in such efforts. (36-20 103-2)

Response: The proposal in this EIS is a technology development
program, not selection of space propulsion programs. Therefore,
study of other propulsion programs, and the suitability of the PBR
validation test site(s) for supporting these programs, is not
appropriate.
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1.7 GgMmegt: The DEIS does not contain an appendix with the Scoping
comments. The DEIS cannot be property reviewed without these
comments. (1-11)

Roammon. There is no obligation to formally present or respond to
comments received during the scoping period. Scoping is a part of
the public process with the goal of gathering information on
environmental issues and to guide the development of the EIS.
Scoping was accomplished from March 13, 1992 through May 15,
1992, with four public meetings conducted in Nevada, Utah, and
Idaho. In addition to these meetings, scoping was developed by
means of communication with governmental/regulatory agencies,
literature searches, and conversations with various individuals.
Environmental issues identified during scoping included nuclear
"safety, transoration safety, hazardous materials handling, and
hazardous and radioactive waste disposal. These issues have been
addressed in detail in the DEIS, which can be reviewed as a stand-
alone document.

1.8 Comment The public comment period for the DEIS should be
extended; the accelerated schedule for this document does not allow
for proper review. Copies of the DEIS were not made available.
Notice of the DEIS and public hearings was insufficient. I1-10, 2-11,
3-22, 24-1, 199-1)

Raesonse: The public comment period, 21 August to 5 October,
1992, was not formally extended. This 45-day period, which is
specified by Council of Environmental Quality (CEO) regulations
(Section 1506.10), is believed to be adequate to allow for review by
interested parties. However, the schedule for the FEIS was revised,
thereby allowing additional time for comments received to be
incorporated into the document. All comments, including those
received after 5 October, have been incorporated. During the
comment period, four public hearings were conducted in Las Vegas,
Nevada; St. George and Salt Lake City, Utah; and Idaho Falls, Idaho,
with approximately 140 statements given. The DEIS was mailed to
approximately 400 interested individuals, elected officials, federal,
state, and local agencies, and libraries in the affected areas.

Notice of availability of the DEIS was provided to local newspapers,
radio and television stations, and was published in the Federal
Register. Everyone who requested a copy of the DEIS was provided
a copy. Procedures for requesting copies were discussed at both
scoping meetings and public hearings. Those who did not request a
copy could review the DEIS at local libraries.
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Notice of public hearings was also provided to local newspapers,
radio and television stations, in addition to being Nated in the DEIS
itself.

1.9 C•mment6 Additional public hearings of the DEIS were requested for
Twin Falls, Boise, and Moscow, Idaho. (118-1)

Repnse* Public hearings were conducted in population centers
within the region affected or potentially affected by the proposed
action, which were Identified as Los Vegs, Nevada, and Idaho Falls,
Idaho. In addition, during scoping, it was determined there were
large enough numbers of people in Salt Lake City and St. George,
Utah who were interested and would attend, to justify holding
additioa hearings at those locations. The public hearing in Idaho
was held In the nearest city to INEL (Idaho Falls, approximately 40
radial miles from the CTF). The location identified by the request
are much further (Twin Falls-1 10 radial miles, Bolae-160 radial miles,
Moscow-270 radial miles); these locations are even farther when
considering road miles. In addition, comments were received from
locations other than Idaho Falls (e.g., the Idaho Governor's Office in
Boise); therefore, additional hearings do not appear to be necessary.

1.10 Comment* Does the SNTP program include examination of previous,
similar tests? Is the information from previous programs useful in
identifying impacts? (2-34)

Bflaan:oa The SNTP program, as a fundamental research and
development activity, has reviewed all previous related efforts and
incorporated these results where *appopriate.

1.11 C Indemnification in case of en accident is not discussed.

Government liability limits need to be discussed. (118-5)

Rllnnse: Neither financial protection nor an indemnity agreement
is required by the Price-Anderson Act for this project. In the event
of an accident, however, one who has suffered property damage or
personal injury may be able to bring a claim against the United
States under Federal Tort Claims Act (28 USC Sect. 1346(b]).

1.12 Comment: The DEIS identified 93 percent U-235 as the fuel, but
leaves the door open to "other similar particle designs that may have
high performnan chractr . If other fuels ae possible, they
need to be identified and analyzed. Definitive and exclusionary
language on fuel type to which the Departments can be held must

be in the final document. (118-8)
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Puamms The proposed fuel design is bsed on the use of uranium
fuel enriched to 93 percent U-235. Although the fission product
inventory would very somewhat with different fuels, the potential
radiological relesese would be very similar. Therefore, the analysis
based on U-235 adequately represents the environmental Impacts
that could arise form the use of other, similar fuels.

1.13 Comment. Vague text (cryogenc aborption beds and cold traps
ae under conalderal n) shows a lack of commitment and
uncertaint. Be more specific. A description of the system used to
scrub out radlonuclides from effluent was requested (i.e., Including
scubr, beg house, electrostatic precipitators, etc.). Additional
questions on the design of the effluent treatment system (ETS), its
ability to perform to standards, validation, etc., were also provided
(2-32, 17-9, 118-56)

Rauoans. Conceptual designs of ETS that provide for the optimum
removal of contaminants from the exhaust stream continue to be
evaluated. The validity of the analysis in the EIS depends on the
design efficiencies of the ETS and resulting release quantities, not
the exact design of the system. If the final design would have
different release quantities than those identified in the EIS, additional
analysis and environmental documentation would be required.

1.14 Commnent Uncertainty of analysis I not addreed in the DEIS.
(118-29)

Rensonse: Rather than report expected values and .potential
uncertainties, the EIS presents the most conservative, credible
estimates of impacts.

1.15 C There Is no discussion of the history of nuclear testing at
the NTS (3-171

Repue A brief description of nuclear activities at NTS is
provided in Section 3.1.1.1.

1.16 Comment: The EIS presents a good summary of previous nuclear
reactot testing activities at NTS, but does not provide equal detail of
INEL activities. (4-8)

Resoons." A brief description of nuclear activities at INEL is
provided in Section 3.1.1.2; the text has been expanded to provide
similar level of detail as presented for NTS.

1.17 Commnt: The DEIS does not present a fair or complete comparison
between the two alternative sites. F'r example, the list of agencies
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consulted shows four Nevada state agencies were consulted, and
only one Idaho agency was consulted. Also, there were more
authors/contributors from Nevada than from Idaho. (4-7)

Rhmmeo The two alternative sites were evaluated at an equal
level of detail, as required by NEPA. To respond specifically to the
consultation concern, the State Office of Historic Preservation was
contacted In both stem in support of compliance with the National
Historic Preservation Act. Potential concerns with threatened and
endangered species were discussed with the U.S. Fish and Wildlife
Service for both sites. The Nevada state agencies were contacted
to collect certain data for the analysis process; similar data for the
INEL site were collected from the INEL itself. Therefore, additional
data collection from thoe aencies In Idaho was not pursued. The
number of authors/contributors from both sites was approximately
the same.

1.18 Comment The document contains confusing terms and phrases; for
example, using "bounding energetic accident" to describe a
hydrogen explosion. Another example is 'bounding case conditions
provided for accident analysis conducted by Program Safety. The
EIS obscures the facts about the potential danger to the public from
SNTP. The section on selection of bounding case scenarios Is
difficult to understand. Rewrite the document to be more cler..
(1-16, 2-7, 2-19, 17-13, 198-3)

BRsons." A concerted effort has been made in the writing of this
document to write in plain English, to be understood by the general
public. However, some of the subjects dealing with chemical and
nuclear safety are, by their nature, very technically intensive. Where
such subjects warrant a more detailed, scientific presentation, they
are given in appendices. Portions of the Health and Safety analysis
discussions (Section 4.12) have been revised and edited to enhance
clarity.

1.19 Comment It is not clear who is the main proponent of this program
(the Air Force, NASA, Phillips Laboratory, etc.). (3-23)

Rsnses As stated in the EIS, the proponent of this program is the
U.S. Air Force. The project is being studied and considered for
implementation by the Phillips Laboratory, which is a unit within the
Air Force. Because the two alternative test locations are on DOE
facilities, the DOE is a cooperating agency on the environmental
impact analysis process.
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1.20 Comment Why is the Air Force the proponent of this action rather
than NASA? What is the involvement of NASA? (2-40, 3-2, 107-2,
167-4, 170-3)

Bupaui The Air Force is the proponent of the SNTP program
because the program is a Department of Defense (DOD) program.
The DOD has decided to pursue this program. NASA is maintaining
an awareness of the SNTP program.

1.21 Commentsj Federal law states that the proponent must consult and
coordinate with other governmental entities; local governments were
not consulted in this EIS process. (2-44, 22-1)

flgpggjL A good faith effort was made through the scoping and
DEIS review process to solicit environmental concerns and issues.
Availability of the DEIS was widely publicized; approximately 175
copies were provided to federal, state, and local elected officials as
well as federal, state, and local agencies. As a result, numerous
comments on issues have been received from the public and all
levels of government.

1.22 Comment. The DEIS does not discuss essential factors needed for
making an informed siting decision (40 CFR 1502.29[bJ). (170-18)

Rnn..nse The listed citation 140 CFR 1502.29[b)) does not exist in
the CEO regulations. Both sites are considered to be part of the
proposed action; descriptive detail and potential impacts from
proceeding with the proposed action at either site are provided in the
EIS so that they can be compared to each other and against the no-
action alternative (40 CFR 1502.14 (b) and 40 CFR 1502.16).

1.23 Comment: What happens to the EIS if the project status parameters
that have been described which made the EIS acceptable now are
found to be different? (2-48)

ResoonaL In accordance with the NEPA requirements, new impact
analysis would be performed for these aspects of the program that
changed, total program impacts would be reviewed, and new NEPA
documentation (such as a Supplemental EIS) would be developed.
Based on this analysis, a new or revised decision would be made on
whether, where, and/or how to proceed with the program.

1.24 Comet Suggest designing facilities so that they can be used by
both military and civilian nuclear propulsion efforts. Specifically, the
ETS is not feasible for relatively long, full power tests anticipated in
civilian test programs. Water cooling should be explored at sites
where water is available. (198-2)
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RBuneonsc As indicated in the current environmental documentation,
the proposed facilities will include as much flexibility as possible to
enhance their adaptability to future non-military efforts. Water
cooling is a future option which could be supported at either of the
alternative testing locations but may require additional environmental
evaluations.

2.0 PURPOSE OF AND NEED FOR THE PROPOSED ACTION

2.1 Cgmmengo Expand/improve the discussion of the purpose of the
program. The Purpose and Need discussions are insufficient. The
purpose and need of the subsequent nuclear rocket is not clear, and
because of this, the need for the SNTP program is not clear. What
are the consequences of not performing the tests? Is national
defense a consideration for need? If so, explain. There is no national
policy for space nuclear propulsion; therefore this project cannot
proceed. (1-2, 1-7. 1-9, 1-23, 2-2, 2-3, 2-6, 2-12, 2-13, 2-21, 2-
24, 2-30, 2-35, 2-37, 2-41, 2-43, 3-1, 3-15, 3-20, 107-1, 107-18,
108-1, 108-3, 118-2, 119-1, 167-1, 170-1, 171-1, 198-4, 198-5,
198-6, 199-2)

RasMon.: The purpose and need discussion sections discuss the
Air Force's purpose in context of its basic mission, and the need for
performing PBR validation testing In context of fulfilling that
purpose. Additional text has been added to Sections 1.2 and 1.3 to
clarify. Also refer to comment 2.2.

The issue of whether there is a national policy supporting space
nuclear propulsion and whether the project could proceed in the
absence of such a policy are not issues that are appropriate for
discussion in an EIS.

2.2 Comment: Clarify the discussion of the SNTP program in context of
how SNTP fits into a nuclear rocket program; clarify that the rocket
testing is not included in this EIS. Include specific uses of nuclear
rockets (e.g., low earth orbit versus high earth orbit, missions to
Mars, etc.) that would result from SNTP. What types and how
many tests (e.g., number and duration of flight rating tests) would
be required for the rocket program? Include non-military applications
that could occur. What are the possibilities for spin-off industries?
Will the ground test data be used to extrapolate to flight conditions?
(1-3, 1-4, 2-14, 2-15, 2-24, 2-28, 3-3, 16-2, 17-1, 17-4, 17-7,
17-14, 64-1, 109-7, 170-2, 198-7)

asoonse: The proposal In this EIS is a technology development
program, not selection of nuclear rocket launch programs. The need
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and purpose sections (Sections 1.2 and 1.3) have been edited for
clarity.

2.3 Comment* A statement In the DEIS seems to imply that a classified
EIS on this program exists. Clarify. (17-8)

Reamnse: There is no classified EIS for the SNTP program. Some
of the data for the SNTP EIS were taken from a declassified EIS that
was developed for a previous, similar program.

2.4 Commet The FEIS should include background information on why
SNTP would be considered preferable to other rocket propulsion
technologies. The DEIS does not explain the rationale for pursuing
this technology in comparison to the No-Action Alternative. The
FEIS should provide additional background on the historical
development of nuclear powered rockets and should explain the
rationale for considering nuclear thermal propulsion technology as an
altemative to other propulsion technologies. A summary of other
propulsion technologies which can be reasonably assumed for future
use should be Included in the No-Action Alternative. (201-1. 201-4)

Bunse: The proposed action associated with the SNTP program
is the development and validation of particle bed reactor technology
which is potentially applicable to advanced nuclear thermal
propulsion systems. In the event that this technology should
eventually be proposed for a specific application, ali competing
technologies for that application would be analyzed and appropriate
environmental documentation would be prepared.

2.5 Comment: Among the overall purposes of the action, the DEIS cites
reducing costs of military operations and development of "less
expensive and more operationally effective access to space". No
documentation of potential cost effectiveness of the proposed
technology is provided. The FEIS should provide information on
projected costs of proposal and explain how cost of nuclear thermal
propulsion compares with other propulsion options. (201-5)

Repnse: The projected cost of this proposed action has no direct
relationship to the future cost of a nuclear thermal propulsion
engine. It is the costs associated with the final nuclear thermal
engine that would provide an appropriate comparison to the cost of
any alternative propulsion systems. While one of the objectives of
the proposed action is to develop more economical access to space,
development of this particular technology is requisite to
accomplishing this stated goal.
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3.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION

3.1 Comment, How many other locations not analyzed in the DEIS
would be suitable for the SNTP program? Why are those sites not
considered in the DEIS? Other potentially suitable sites were
suggested. (1-18, 17-12, 198-1)

Ropona: Based on the Site Narrowing Report (summarized in
Appendix F of the EIS), three potentially suitable sites were
identified (SMTS at NTS, and CTF and Quest at INEL). The Quest
site was eliminated due to the presence of cultural resources.
Therefore, the two sites analyzed in the EIS are considered to be the
only reasonable alternatives.

3.2 Comment: Ouestions/suggestions on whether testing the PBR on
uninhabited islands, other areas of the world with less population, or
in inactive nuclear facilities in the former Soviet Union were
considered as alternatives. (2-4, 2-8, 2-22, 2-29, 2-39)

Bsoonaa Comment 3.1 asked if other sites are reasonable for the
SNTP program; this comment suggests other sites off of the
continental United States. Performing this test program in foreign
territory is not practical or reasonable due to additional coordination
requirements (State Department coordination and potential
compliance with foreign laws and regulations) as well as security
issues that would arise from performing this program on foreign soil.
Uninhabited islands, etc. were not considered because two
exclusionary criteria (summarized in Appendix F) were the use of
existing federally owned land and the presence of similar operations.
Acquisition of land or use of non-federal land is not practical. The
presence of similar operations is important for numerous reasons,
including availability of trained work force, technical interaction with
similar programs (useful in problem solving and idea-generating
activities), and availability of existing permits/facilities for
radioactive/hazardous materials and waste transportation, storage,
and/or disposal. Also,. other environmental impacts would be
introduced if the test site were located on an island (e.g., exposures
to marine mammals).

3.3 Commart: Why is neither of the alternative sites chosen as the
preferred alternative? The DEIS fails to provide the type of
Information needed to support an Informed siting decision. (107-3,
107-4, 170-4)

Response: Section 2.6, Preferred Alternative, has been added to the
FEIS to discuss this subject.
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3.4 Comme The exact schedule of the SNTP test program was
requested. The start year and year of completion were specifically
requested. (2-27)

Respnse: As stated in the EIS, the SNTP program is projected to
span up to ten years. However, the exact start and end dates
cannot be predicted with certainty due to numerous issues, including
funding, completion of facility and test article designs, and
completion of the SAR. Ukewise, the exact dates on which tests
would be performed cannot be predicted with certainty because the
execution of a particular test would depend, in part, on
meteorological conditions and the results of previous tests.

3.5 Cmmen The number of construction and operations employees
used in environmental analysis seems very low. Should the numbers
of employees (and related analyses) be revised to indicate more
employees for construction and operations? (1-8, 1-20, 5-2)

Response; The required construction force was estimated by a
construction contractor with experience in this type of activity. The
estimated operations force is consistent with reactor-related
research and development activities.

3.6 Commet: Request information on how rail transportation would be
used Oif at all) in the transport of liquid hydrogen, etc. If used, what
routes would be used? What impact, if any, do towns/cities along
truck/rail routes have in permittingfimpeding materials in transit to
their locations? (115-1)

aaanse: Mode of transport and routes used for liquid hydrogen
and other similar materials would be selected by the supplier, based
on cost, efficiency, scheduling, etc. If rail were used, the material
would need to be piggybacked or transferred from rail car to truck at
some point, because neither alternative site has a rail spur accessing
the site. The program would not build new rail spurs for this
activity.

The comparative safety of transporting hazardous materials (e.g.,
liquid hydrogen) on rail versus roads is discussed in Section
4.12.3.4. Routes would be established by the supplier and
contracted transportation company (e.g., railroad company) based
on cost and Department of Transportation regulations. Hazardous
materials such as cryogenic liquids are routinely transported
throughout the United States on a daily basis using both rail and
road, and accidents, although they do occasionally occur, are not

common.
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Interstate transportation of hazardous materials is governed by
Department of Transportation regulations; municipalities do not have
jurisdiction over interstate travel. The supplier of liquid hydrogen,
etc., would be required to comply with all applicable state and local
regulations when on state or local roads.

3.7 CoMgfiL. Will the tests be conducted when the winds are blowing
toward southern Utah? Can the tests be performed with wind
blowing in other directions? (3-18, 20-1, 27-1)

Responue Nothing In the program design specifically precludes
conducting tests when the winds are blowing toward southern Utah
(or any other direction) from either site alternative. The EIS (Table
4.12-1) Indicates an acceptable combination of weather conditions
for a teat to take place at NTS or at INEL. These conditions were
used, in modeling radiological impacts to the public for normal testing
operations. For the NTS, a wind direction blowing toward the north-
northeast was assumed and the resulting radiation dose to the
maximally exposed individual was shown to be well below the
regulatory limits. Model results would be overlain on a regional map
to define allowable meteorological conditions for testing. However,
under no circumstances would tests be permitted to occur during
conditions where the potential exists for impacts to exceed those
presented in the EIS.

3.8 Cmment: Will radioactive materials be transported outside the
testing facility? What routes will be used? How often will it be
transported? In what amounts will it be transported? How does the
transportation compare between NTS and INEL? A concern is
accidents on the highway. (3-19, 20-2, 39-1)

Response These issues are addressed in the EIS. Section 4.12.2.2
discusses transportation of radiological materials under normal
conditions; Section 4.12.4 discusses transportation accident
scenarios. A description of the modeling performed to support
transportation impact analysis Is presented in Section 3.0 of
Appendix E. Tables E-20 and E-21 show the number and types of
trips as well as representative routes. Specific details (such as
routes to be used, etc.) have not been defined; they would,
however, comply with all applicable packaging, transporting, and
routing regulations.

3.9 Cgament: With the large amount of liquid hydrogen to be delivered
to the PBR facility, it seems that transporting these materials on a
dirt road up the side of a mountain to the Saddle Mountain Test
Station (SMTS) at NTS would have safety, risk, and cost impacts.
Is a paved road required? (35-1)
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Repnse: Additional text has been added to the EIS in response to
the comment. See Section 2.3.1.2, 3.4.1.1, and 4.4.1.1.

3.10 Commen A commitment to quality assurance of the fuel particles
must be included in the project description. Quality control for fuel
manufacturing must be made available for inspection. (118-10.
171-5)

Remaonse: Comment noted. The SNTP Program fuel development
activities are being performed in strict compliance with a quality
program that meets the requirement of "Quality Assurance Program
Requirements for Nuclear Power Plants" NQA-I-1 989 and DOE
Order 5700.6C "Quality Assurancea. The quality records on the fuel
fabrication process are a part of the contractual documentation
provided by the fuel vendor and are maintained accordingly. The
environmental impact analysis has shown that the impact to the
public is not significant. Although these record are available to
those with a need to know, they are not needed to evaluate either
the safety of the proposed test program or the environmental
impacts from fuel failure.

3.11 Comment:. Anticipated temperatures for the reactor cores must be
included in the project description. (118-11)

Resons: Appropriate changes to Section 2.2.2.2 have been made
to clarify anticipated reactor temperatures.

3.12 Comemnt Include the number of engine systems to be tested.
How many combinations of hardware will be tested, number of runs
per year, run duration, thrust level? (2-25)

Repne Most of these data were included in Sections 2.2.2.2,
2.2.2.3 and 2.2.2.4; these sections have been revised to clarify this
issue.

3.13 Commernt: What happens to the hydrogen after the radioactive

material is removed? (2-47)

flsini As discussed in Section 2.2.3.1, the contamination
would be removed from the hydrogen in the ETS, then the hydrogen
would flow to the flare stack, where the hydrogen would be burned.

4.0 LOCAL COMMUNITY

4.1 Comment: The study assumes that all employees would be in-
migrants. Has consideration been given to the transfsr of NTS
workers who may lose their jobs due to the recently approved
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Nuclear Test Moratorium? Will crossover training be considered, and
if so, is it necessary? (109-6)

Resoune The analysis assumes that all employees would be in-
migrants so that analysis would maximize impacts to population
growth, potential requirements for additional housing, public
services, etc. that could create indirect environmental impacts. This
approach is the most conservative method of identifying potential
Impacts. It is understood that some or all of the necessary jobs (both
construction and operations) would be filled by local people; any
environmental impacts would be reduced by using local population
for these jobs. Some level of training may be required to accomplish
the SNTP program; it is currently unknown if or how much training
would be required.

4.2 Comment: The DEIS does not discuss the indirect employment
effects of the SNTP program. (4-12)

Resonse The EIS addresses only those socioeconomic issues with
a reasonable causal relationship to an impact on the natural or
physical environment, as provided by 40 CFR 1508.14. Population
and direct employment effects from the SNTP program were
analyzed to determine if the program would cause effects on
housing, public services, etc. that might have an indirect
environmental impact. Based on the slight population and
employment changes identified from the SNTP program, no need for
additional analysis was identified. Indirect employment effects

(additional jobs in the region of influence not directly tied to the
SNTP program, but occurring due to increased population and/or
increased income in the area) would be slight and are not quantified.

4.3 Comment* The No-Action Alternative should be analyzed in terms of

economic/community impact. What socioeconomic effects would be
caused by the SNTP program not going to either site? Look at the
proposed action in terms of whether not selecting INEL over NTS
would negatively impact the eastern Idaho area. (200-1)

Response: In accordance with NEPA, the No-Action Alternative was

analyzed for potential indirect environmental effects. Socioeconomic
effects need only be reviewed in context of indirect environmental
impacts caused from additional jobs, and population increases.

5.0 LAND USE

5.1 Comment: The EIS does not address the fact that NTS alternative
land utilization will be evaluated during the present Environmental
Restoration activities, and that (underground nuclear) testing
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activities are anticipated to permanently coese in the very near
future. Consideration of the alternative land usage at the conclusion
of the project should be addressed. The DEIS does not adequately
address potential land use conflicts with changing mission
requirements at NTS from ceasing of underground nuclear tests, a
DOE proposal to site low-level and mixed waste at NTS, etc. The
land use patterns at NTS are changing. (106-5, 107-6, 170-6,
170-8)

Rsnse: There are currently no known specific land proposals for
changes to land use at NTS, aside from DOE (and other age.icy)
nuclear test, storage, disposal, and related activities. As stated in
Section 4.3.1, the use of the SMTS for SNTP is consistent with the
NTS mission and land uses. Development of impact analysis based
on a suite of possible future changes would be speculative at best.
The radioactive release levels projected from the SNTP Program are
acceptable by current standards, and therefore no known impacts to
other potential future land uses can be identified.

5.2 Comment: The DEIS does not adequately address potential land use
conflicts with the proposed Yucca Mountain waste repository site on
NTS. Repository siting guidelines (10 CFR 960) stipulate that
various military activities may not significantly affect repository
siting activities. The guidelines further require that the quality of the

environment be adequately protected during repository siting.
Potential long-term institutional conflicts may occur. (107-5, 170-5)

Bhanse: The Yucca Mountain Waste repository site is currently
undergoing site characterization to determine if it is an acceptable
site as a nuclear waste repository. 10 CFR 960 (e.g., 10 CFR 960.
5-2-4) states guidelines that must be used to identify and select a

suitable site, rather than stating other programs must comply with
repository site characterization. If the characterization process
indicates that it would be a suitable site, then the Yucca Mountain
program would be required to develop its own NEPA documentation.
Based on program scheduling, the Yucca Mountain NEPA
documentation would then include the SNTP program (if the SMTS
is selected as the SNTP site location) as a potential cumulative
impact for land use and other resources. Based on the analysis of
the SNTP program, impact to the Waste Repository site
characterization process are believed to be minimal or none.

6.0 HAZARDOUS MATERIALS AND HAZARDOUS WASTE
MANAGEMENT

6.1 Comment: There is insufficient detail on the handling of nuclear
waste. There is no discussion of high-level waste generation, the
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dit1

waste reactor cores will be handled. High-level waste disposal
facilities are not available; by definition the reactor cores are high
level waste. Note that storage of high-level waste is not allowed in
Nevada. (1-14, 1-19, 1-21, 5-1. 106-2, 107-15, 107-19, 117-3
118-3, 118-58, 170-15, 170-21, 199-5)

Repnse: Description on how radioactive waste is categorized has
been added into Section 3.5. Based on these descriptions, details
on how the SNTP-generated wastes (including the cores) would be
categorized and managed has been added in Sections 3.5 and 4.5.
In summary, the SNTP program would not generate high-level waste
or transuranic waste, and generation of mixed waste is not
expected.

6.2 Comment: The FEIS needs more detail on the amounts and impacts
of wastes generated from operations, effluent cleanup, and facility
decommissioning and decontamination. Volumes of some wastes
are not described in sufficient detail 14-1 A, 54-1 A).

Response Additional clarification of waste volumes has been added
to the text; sm Section 4.5.1.3. Wastes generated from operations
and effluent cleanup would be virtually synonymous.
Approximately 95 percent of the waste would be generated from
decontamination and decommissioning; the remainder would be from
operations.

6.3 Commnt The FEIS should address waste management techniques
(e.g., segregation, waste minimization and waste reduction,
alternative facility uses following completion of the SNTP program)
and other mitigation measures. (4-2, 4-18, 36-1, 54-2 103-1, 109-
2, 171-171

Resoriti The program has committed to the implementation of a
waste minimization plan (Sections 4.5.1.2 and 4.5.2.2). Additional
text on waste management techniques was added to the EIS. Both
NTS and INEL have waste management/waste minimization plans
which include installation-specific issues, goals, requirements, etc.
The SNTP program would comply with the plans for the selected
Installation, including any appropriate waste minimization measures.
Specific measures are discussed as potential mitigating measures.

6.4 Comment" The low-level waste (LLW) analysis at INEL is
Insufficient, because the Radioactive Waste Management Complex
(RWMC) only accepts waste up to 10 nanocuries per gram, not 100
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nanocuries per gram, as stated in the DEIS. SNTP wastes above 10
nanocuries per gram do not have an identified disposal facility. (4-3,
54-3)

BMmu The text has been revised to address this issue (Section
4.5.2.3).

6.5 Comment. There ae currently no disposal site for mixed low-level
wastes. Describe the interim managment techniques at INEL. (54-
4, 171-10)

Resgons" liNEL currently is permitted under RCRA Part A for
225,000 cubic maters of strage for regulated waste. Currently,
approximately 62,000 cubic meters of regulated waste is being
stored, leaving sufficient capacity for additional waste.

6.6 C The FEIS should not assume the Waste Isolation Pilot
Plant (WIPP) site or some other facility will be available. Also, INEL
can only send 20 percent of its TRU waste to WIPP (If it opens);
SNTP waste may not be able to be sent to WIPP. DOE must provide
for alternate disposal of SNTP waste should WIPP not open. (4-4,
118-43)

Bmnseu TRU waste will not be generated by P8R validation
tasting. Sea Section 3.5.

6.7 Commemnt Clarification was requested on the calculations used to
identify storage capacity impacts from LLW. (38-1)

Respons: Annual NTS disposal of LLW (without SNTP) is 880,000
cubic feet. After losing 8.8 million cubic feet of space from the
current remaining space (10 years of non-SNTP disposal into current
availability of 17.7 million cubic feet), the disposal ares would have
8.9 million cubic feet available capacity. The 1.6 million cubic feet
generated by SNTP would then be 18 percent of the availble (i.e.,
8.9 million cubic feet) capacity at NTS. The 1.6 million cubic feet is
9 percent of current capacity (17.7 million cubic feet). The same
calculation process was used for INEL (3.5 million cubic feet
remaining, 102,000 cubic feet per year for non-SNTP programs, and
1.6 million cubic feet for SNTP). Also, see response to comment
6.24.

6.8 Comment: The practice of dumping low-level waste in unlined
trenches at the RWMC at INEL is an illegal practice; SNTP low level
waste would exacerbate the situation. INEL's RWMC subsurface
disposal area does not meet nor is it permitted by Resource
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Conservation and Recovery Act (RCRA) Subtitle C or D. SNTP
cannot use this site for waste disposal. 1118-35, 118-45)

BoM The Subsurface Disposal Area at RWMC is operated
legally through DOE's authority under the Atomic Energy Act and is
in compliance with all applicable DOE Orders and requirements.
There is no current Federal or State regulation for having lined
trenches for LLW disposal activities. The bounding volume of LW
estimated to be generated from the SNTP program and annual LLW
generation from other operations has bean determined to fit within
the existing disposal pit volumes.

The RWMC Subsurface Disposal Area does not receive solid waste
or hazardous substances as defined by RCRA. Subtitle D

ImenI apply to municipal landfills. Subtitle C requirements
apply to hazardous waste. Because the Subsurface Disposal Area
does not receive either of these wastes, no conditions exist for
considering a permit under RCRA.

6.9 Comment: The DEIS only gives a brief description of INEL waste
management capabilities. Detailed assessment of new SNTP
activities, and the facilities that would be used by SNTP must be
considered. (118-41)

Fuaaone: As discussed under previous comments (e.g., 6.1, 6.3,
6.4. 6.5, 6.6), the hazardous waste considerations have been
analyzed. Section 4.5.2.3 discusses INEL waste management
practice, and additional detail has been added to the text.

6.10 Comment: No mention is made of the Superfund status of INEL
(including RWMC and Contained Test Facility [CTFI as Waste Area
Groups). (118-46)

Bumm The status of INEL as being on the National Priorities Ust
(Superfund), and summaries of sites near CTF with specific
concerns, are provided in Section 3.5.2.4. Section 4.5.2.4 identifies
that no impacts associated with these sites are expected; additional
text has been provided to clarify the analysis.

6.11 Comment: Contamination of soil from accidents, and the
subsequent decontamination or disposal must be analyzed. (118-48)

Bsoonse'. There are no specific regulatory requirements defining
measures taken to decontaminate or dispose of soil contaminated by
an accident. Appropriate measures would be taken based on size
and amount of contamination, location and other factors.
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6.12 Comnent: The anticipated anomunts of chlorofluorocarbons (CFCs)
and other RCRA-listed hazardous materials must be stated. (118-55)

Pumoni." The program design Is not sufficiently mature to allow
preparation of a detailed hat of hazardous materials that would be
required to support the program. The SNTP program would comply
with RCRA and other requirements for the use of hazardous
materials and disposal of hazardous waste. The use of substantial
amounts of CFCs Is not Ukely, due to the implementation of
production bans in 1995.

6.13 Comment: Shipment of waste from this program should not
circumvent local government's authority to restrict shipments (e.g.,
time of day, routes, pre-notification) from NTS. Mechanisms should
be established between Federal and local government agencies.
(109-1)

Respone Comment noted. The transportation of materials to
support the SNTP program would comply with all applicable
regulation.

6.14 Comment. The document does not provide a description of how the
hazardous materials would be transported to the site, the timing of
the shipments, and a discussion on the risks involved with the
volume Increases. (109-4)

8uinse: Various aspects of hazardous materials/waste
transportation is provided in Sections 4.5.1.1, 4.5.1.2, 4.5.2.1,
4.5.2.2, 4.12.2.2, 4.12.2.3, 4.12.3.2, 4.12.3.4, and Appendix E,
Section 3.0. This level of detail Is sufficient to identify the expected
environmental impacts and risks.

6.15 Commet. The discussion of the shipment of fresh fuel to NTS
lacks specificity, attention to emergency response issues, and fails
to address the additive risks related to these shipments on Nevada's
highways. The transportation of fuel (to either site) from Lynchburg,
Virginia, as well as any on-site transportation, required analysis
including RADTRAN analysis of risk and safety. (109-5, 171-6)

Reponse: As presented in Appendix E, Section 3.0, analysis of
radiological impacts of the transportation of fresh fuel and other
radioactive materials (primarily wastes and irradiated reactor cores)
is provided, which accounts for the expected impact of the entire
proposed test program. This is based upon available data
concerning accident risk and consequences during transportation
accidents. The impacts presented in Table E-22 through E-27 thus
account for all impact due to proposed radiological transportation
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operations, including transportation within Nevada and NTS borders.
Factors considered in this analysis Include the distances and road
types across which transportation occurs, the quantities of fresh fuel
or other radiological material contained in a shipment, the security of
the shipping containers, and the expected probability of accident
occurrence.

6.16 Comment. A statement on Page 3-15 states that the NTS currently
has a permit for generation of polychlorinated biphenyl. This
statement is incorrect. I108-6)

Rehpnse: The statement (Section 3.5.1.1) has been deleted.

6.17 Commente The EIS does not discuss decontamination and
decommissioning of the facility at the completion of the project.
How much and what types of wastes would be generated? What
disposal facilities would be required? (106-8, 118-47)

flomnuf The decontamination and decommissioning process is
discussed in Section 2.2.2.5. Waste generation from this process is
included in the waste analysis for LLW (Sections 4.5.1.3 and
4.5.2.3).

8.18 Gommentb The DEIS calculates that the disposal of LLW at the NTS
RWMS would be 18 percent of the annual amount disposed at the
RWMS. The DEIS does not state the basis of this calculation. It is
unclear whether the amount was based on existing generation and
disposal, or future shipments from off-site DOE facilities. (107-11,
170-12)

Response: Comment 6.7 describes the calculation process in further
detail. Assumptions used for baseline waste generation included
existing levels of generation and disposal, and that these levels
would be static over the SNTP program life. Considerations of future
shipments from other DOE facilities is discussed in Sections 4.5.1.4
and 4.5.2.4 for NTS and INEL, respectively.

6.19 Comment* The Environmental Restoration and Waste Management
(ER&WM) Implementation Plan states that the NTS will be
considered as a regional disposal site for LLW. DOEIHO has
proposed NTS as a regional treatment, storage, and disposal site for
TRU, low-level, and mixed waste. It is unclear if there is sufficient
space for SNTP waste and from regional disposal. Cumulative
forecasts should include scenarios for regional disposal. (107-12,
170-7, 170-13, 170-19)
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Ruasone." Forecasts of amounts of disposal from regional sources
ae unknown, and therefore, cannot be considered in detail.
Additional text on the Potential for cumulative effects from this
program is provided In Sections 4.5.1.4 and 4.5.2.4. NEPA
documentation to support the ER&WM program could include the
SNTP program as a potential cumulative impact for additional
analysis.

6.20 Comment: The DEIS falls to identify If the ETS would generate
liquid waste. Because the RWMS cannot accept liquid waste, a
means of treating such waste would be needed. (107-14, 170-14)

Rsnonse: No liquid (radioactive) wastes are projected from POR
validation testing. The text has been revised to discuss liquid

wastes in Section 3.5.

6.21 Comment: During the scoping period, information provided to the
public suggested that SNTP program would only generate a "few
grams" of radioactive waste; now the DEIS states that there would
be 1.6 million cubic feet of LLW as well as other types of waste.
How did the numbers change so drastically? (5-3)

ResngaCO The "few grams" stated earlier referred only to fission
products generated in the reactor core during the testing process,
rather than waste from the entire program.

6.22 C The program would create an enormous amount of
radioactive waste. Where will the waste be stored and for how
long? (167-2)

Response: Section 4.5.1.3 discusses disposal and storage of
radioactive waste if SMTS is selected; Section 4.5.2.3 discusses
these factors if CTF is selected.

6.23 Comment The 590 cubic feet annual amount of wastes (INEL)
cannot be verified. The Hazardous Waste Storage Facility discusses
cubic feet; DOE reports to Idaho in pounds. The DOE must ensure
consistency. Existing capacity stated in the DEIS (6,500 cubic feet)
exceeds design capability listed in RCRA Part B permit (3,200 cubic
feet). (171-7)

Repnse: Section 3.5.2.2 has been revised. The Hazardous Waste
Storage Facility at INEL is permitted to have a total storage capacity
of 17,040 gallons (2,278 cubic feet). Its allowable maximum annual
throughput is 127,000 gallons (16,980 cubic feet). The current

average annual throughput for this facility is 24,310 gallons (3,250
cubic feet).
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6.24 COrnmnM: Conflicting amounts of annual LLW are shown for INEL.
Eleven million cubic feet is listed in Chapter 3, 102,000 cubic feet is
listed in Chapter 4. The DOE submitted an FY 1993 estimate of 80-
100 cubic feet. Clarify. (171-8)

Rusoons." The RWMC estimate of future annual disposal rate in the
Subsurface Disposal Area is 80,000 to 100,000 cubic feet of LLW.
The use of 102,000 cubic feet in the EIS analysis provides for
conservative results. The 11 million cubic feet reference has been
removed from the EIS. No value or estimate has been submitted to
the State of Idaho.

6.25 Comment. Personnel resources and physical capacity would be
affected by decommissionin efforts at other INEL facilities and
ongoing environmental restoration. Have these issues been included
In capacity analyses? (171-9)

Rsnse, The physical capacity of the INEL Subsurface Disposal
Area Is presented in terms of remaining LLW capacity. SNTP
requirements and identified requirements for other INEL activities are
then projected against this capacity in Section 4.5.2 to determine if
sufficient waste disposal capacity is available for these potential
uses. Since decommissioning activities of other INEL facilities may
involve unknown quantities of LLW, and be generated in an
unspecified time frame, it is not possible to include such waste in
this analysis. However, after accounting for SNTP and other known
INEL needs, approximately 26 percent of the facility's current
available capacity would still be available at the conclusion of SNTP
activities.

6.26 Comment: The FEIS must identify the volume of land disposal
restricted (LDR) wastes expected to be generated (mixed or
hazardous), and the available treatment technologies. (171-11)

BMMag The SNTP program has committed itself to minimizing
the amount of waste materials produced during testing activities in
accordance with DOE orders 5400.1, 5400.3 and 5820.2A.
Section 4.5.1.2 presents the expected volumes of nonradioactive
hazardous waste which would expected to be produced during
test•ng. However, Identification of specific waste types, and
subsequent development of treatment/disposal procedures would be
addressed during the final system design process. All procedures
would comply with applicable treatment and disposal requirements,
including LDR for specified waste types.
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6.27 Comment: The amount of TRU waste must be specified. 1118-42)

Repnseu TRU waste will not be generated by PBR validation
testing. See Section 3.5.

6.28 Coment. The INEL TRU storage area is inadequate. The waste is
stored in tents which have experienced failure from snow loads and
RCRA violations. (118-44)

Rsnse: TRU waste will not be generated by PBR validation
testing. See Section 3.5.

6.29 Comment: The subsurface geology at INEL can readily transmit
contaminants to the aquifer and offsite. INEL should be disqualified
as a candidate site for SNTP and radioactive waste dumping. The
DEIS does not address the environmental impact of spent fuel and
waste storage and disposal. (108-2, 118-49)

Reasons: The storage and/or disposal of SNTP radioactive
materials and waste would occur at the RWMC, which complies
with all applicable laws, regulations, permits, and DOE orders for the
storage/disposal area. Adequacy of the site as a disposal area is not
within the scope of this analysis, because it is not permitted,
regulated, or monitored by the SNTP program.

6.30 C The contention that there is no TRU waste in excess of
100 nanocuries is unfounded. The assertion that the only high-level
waste will be spent fuel is unfounded. (118-34)

Res.n Initial calculations of fuel burn-up indicate that, due to the
short times to which individual cores would be subjected,
insufficient concentrations of transuranic material would be formed
to classify the waste core materials as TRU waste. No waste from
the program would be classified as TRU or as high level waste.

6.31 Comment: The DEIS does not address the question of long-term
handling of the high-level radioactive fuels used in the reactors for
the sub-scale and full-scale test facilities. This is a related effect;
the FEIS should provide information on handling and disposal of this
material after use at the facility. (201-3, 201-6)

Ruspone As is discussed in Section 3.5, the irradiated fuel
elements from the reactor cores would be considered LLW and be
disposed of in facilities at either NTS or INEL. Some of the used
materials may be removed from the site for further
testing/evaluation; ultimate disposal of these materials would be in
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accordance with applicable regulations and DOE Orders. No

high-level waste will be generated.

7.0 AIR QUALITY

7.1 Comment: What effect will the PBR validation tests have on heating
the atmosphere around the site7 Will the tests speed up greenhouse
effects? (16-1)

Repnse* The tests would generate heat; the heat would be local
and would not contribute measurably to global warming. The
hydrogen flare itself would not generate typical greenhouse gases'
(e.g., carbon dioxide, sulphur dioxide, etc). Flaring operations would
be intermittent (on the order of a few hours per test), rather than
continuously. The pdmary combustion products from the flaring of
hydrogen are nitrogen (N, from the atmosphere), water vapor (H2O),
oxygen (0 from the atmosphere), and unburned hydrogen (H).

Small quantities of carbon monoxide (CO), nitrogen dioxide (NOJ),
and particulate matter (PM,.), which are regulated by the National
Ambient Air Quality Standards, may be generated if a natural gas
pilot system is used to ignite the hydrogen. Other ignition systems
that generate little or none of these emissions (e.g., electric glow
plugs) could be used in place of a natural gas pilot system to reduce
these small quantity emissions.

7.2 CoMment: The amount of radiation from an accidental release
would not meet the annual EPA exposure standard set forth under
the Clean Air Act, Title 40 CFR Part 61, Subpart H. The DEIS failed
to clarify this issue. (170-22)

Resmone. The regulation listed in the comment is the National
Emission Standards for Hazardous Air Pollutants (NESHAP) exposure
standard used in the EIS analysis (Section 4.12). The NESHAP
standard of not more than 10 mrem annual cumulative dose to any
member of the public due to airborne emissions applies only to
normal operations. Accident dose limits are based on ANSI/ANS
Report 15.7.

8.0 BIOLOGICAL RESOURCES

8.1 Cm n The desert ecology at NTS is fragile, and disturbance to
one hundred acres would be detrimental to the desert environment
and such an impact would be difficult to mitigate. (3-8)

Resgonsj As stated in the DEIS (Section 4.7.1), impacts to
biological resources at NTS would include the loss of approximately
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100 acres of Transitional Desert Association habitat if the SMTS
were selected as the site for the SNTP program. In addition, up to
1,000 Joshua trees could be impacted. However, no impacts to
threatened or endangered species or sensitive habitats have been
identified at the SMTS; therefore, no mitigation measures are
required. Mitigation measures for desert tortoise from road
improvements, etc., are already in place, and would apply regardless
of whether PBR testing was conducted at NTS.

9.0 CULTURAL RESOURCES

9.1 Comment: The DEIS does not discuss the treaty of Ruby Valley, the
claims made by the Shoshone Nation to the Nevada Test Site lands,
and the potential impacts to the Nation if the SNTP program
proceeds at NTS. Identify social impact to the Shoshone Nation.
(1-6, 1-15, 2-38, 3-4, 3-5, 3-21, 4-16, 20-3)

Rsos The Western Shoshone claims to the NTS land cannot be
supported because the Supreme Court, in a unanimous decision,
ruled that the deposit of monies into a trust fund for the Western
Shoshone in compensation for the United States "taking" of lands,
including the current NTS, constituted payment under the Indian
Claims Commission Act of 1946, 25 U.S.C. Section 70 at seq.
(United States v. Dann, 470 U.S. 39, 105 S.Ct. 1058 84 L.Ed.2d
28 (1985)); such payment under the Act operates to bar any further

claim. This case, along with a subsequent Ninth Circuit decision,
United States v. Dann, 873 F.2d 1189 (1989), provides unequivocal

authority for the conclusion that the aboriginal title of the Western
Shoshone to lands encompassing NTS has been extinguished.
Because of the court rulings, the Ruby Valley Treaty does not
provide any further basis to sustain the Western Shoshone claim to
NTS land.

The Shoshone Nation has not identified any specific social impacts.

Because the SMTS is not a known sacred site, and because SNTP
would not change existing land access restrictions, no social impacts
from SNTP to the Shoshone Nation are known.

9.2 Comment: The EIS does not address the Indian Claims Commission
findings that Saddle Mountain is a sacred place to the Shoshone
Nation, and therefore this program at SMTS could have additional

cultural impacts. (3-6)

Resool3se: Saddle Mountain does not exist as a geographic/geologic
feature. The actual site is located on a small ridge extending from
the east side of Shoshone Mountain and was named *Saddle
Mountain Test Station" in the early stages of this program. This
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name was borne from the name of the road that runs through the
center of Mid Valley (i.e., in the saddle between Shoshone
Mountain, Mine Mountain. and Lookout Peak), which provides
access to the site. In the development of the EIS, a good faith effort
was made to solicit concerns from Native American groups through
the scoping process, and the DEIS was mailed to 27 Native
American organizations for review. To date, no Native American
groups have indicated that the SMTS site is culturally sensitive.

9.3 Comment: Concern was raised that Native American interests were
not addressed in the DEIS; that the Western Shoshone National

Council was not consulted; a request was made by one Native
American to meet with the program officials to discuss these issues.
(3-7, 174-1)

R The commentor was contacted and potential methods to

address Native American concerns (in general) were discussed. The
Nevada Test Site American Indian Religious Freedom Act Compliance
Program has identified 17 tribal groups with historic or cultural ties
to the NTS. These tribal groups represent the Owens Valley Psiutes,
the Western Shoshones, and the Southern Paiutes. One Native
American monitor representing each group currently participates in

archaeological excavations on the NTS, and their purpose is to
ensure that traditional cultural properties, burials, and sacred sites
and objects are identified during excavation and given proper
treatment. Each monitor has been sanctioned by their respective
groups. Similarly, although no sites of religious significance have
been identified on INEL, the installation has a Memorandum of
Agreement with the Shoshone-Bannock tribe which provides for the

utilization of site monitors, should it be necessary. As a result,
sections 4.8.1.5 and 4.8.2.5 have been modified to discuss
potential mitigations.

9.4 Comment: A comment was made that, if the CTF is a historical site,

then the SNTP program would only follow in its historic tradition,
and there should be no concern of impacts to historical resources.
(4-15, 4-17, 37-1)

aigns. As discussed in the EIS, the CTF has been determined
eligible to the National Register by the Idaho State Historic
Preservation Officer. The potential for impacts arises from the

structural modifications that would be required for use of the CTF
for SNTP program activities; however, mitigation measures have
been developed that will allow the SNTP program to modify and use

the CTF.
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9.5 Comment. Based on the potential for the CTF to be eligible for the
National Register of Historic Places, the Idaho State Historical
Society has been consulting with the DOE and EG&G Idaho on
possible mitigation measures. The mitigation in this consultation
process is consistent with the measures described in Section
4.8.2.2. (158-1)

Resnse: Comment noted. The text of these measures has been

moved to Section 4.8.2.5.

10.0 GEOLOGY AND SOILS

10.1 Comment: A "pretty good quake" occurred in 1983 in the INEL
area. Seismic activity at INEL is underestimated, and may cause
accidents/releases. (18-2, 118-50, 118-51, 118-52, 171-13)

Response: As discussed in Section 3.9.2 of the EIS, the INEL can
be subjected to large earthquakes from nearby areas; the largest
recorded earthquake measured 7.3 on the Richter scale (1983),
centered approximately 55 miles from the CTF. No structural
damage at the INEL was experienced from this earthquake. The
seismic risk of the INEL has been studied. Detailed design of the
facilities would include consideration of seismic potential and
incorporate applicable seismic code design requirements. Regardless
of the actual seismicity, the primary concern from an earthquake
would be strong ground motion during a test activity, causing an
accident. Because of the infrequency and short duration of the tests,
a concurrent strong earthquake is an unlikely event. Credible
accident scenarios are analyzed in Section 4.12 and Appendix E;
these bounding case accidents would also apply in the event of an
earthquake causing an accident. Section 4.9.2.2 of the EIS has
been modified to discuss this potential situation.

10.2 Comment: The potential for seismic activity at NTS in the Basin and
Range Province is underestimated. Note the recent earthquake at
Little Skull Mountain. The underground weapons testing at NTS
provides additional ground shock to the geology above those caused
by natural events. Nuclear facilities should not be built that close to
these types of shocks. (3-11, 7-1, 19-2)

Response Based on ground accelerations from the underground
tests (Section 3.9.1), the facilities could be designed to withstand
these types of shocks. Standard practice at NTS is to design
facilities in the forward areas (which includes the SMTS site) to
meet the criteria of seismic zone 4 of the Uniform Building Code
('BC). All facility designs would meet DOE design criteria. Reactor
iccidents from ground motion from underground tests would be
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prevented by scheduling/coordinating events, so that both PBR
validation tests and underground tests would not occur at the same
time. In addition, Vulnerability Analyses are conducted prior to
every underground weapons test to evaluate potential imnpacts on
facilities and equipment from the test and to enable protective
measures to be taken.

10.3 C A comment provided additional Information on
geological/seismic conditions at INEL and requested consideration be
given to recent studies indicating the seismic nature of the Eastern
Snake River Plain. (184-1)

annuniai As discussed under comment 10. 1, recent studies
indicate that the INEL area (i.e, the Eastern Snake River Plain) may
have relatively low seismicity. This consideration has been added to
the text in Sections 4.9.2.2 and 3.9.2.

10.4 Comment: Flooding of the CTF may be possible; therefore this site
should be excluded from consideration. Also, the RWMC, which
would be used as a disposal site by the SNTP program, is also
subject to flooding. (118-40)

Respnse Additional data on flooding potential of the CTF and
immediate vicinity have been added to Sections 3.9.2.1 and
4.9.2.1. Analysis of flooding potential of the RWMC was not
performed as part of this study because the SNTP program would be
providing wastes to the RWMC for storage/disposal within existing
allowable amounts; this issue is more relevant to any RWMC
environmental documentation.

In addition, engineering controls (e.g., diversion dams) have been
installea near the CTF and the RWMC to minimize the likelihood of
flooding.

10.5 Comment: The potential for volcanic activity (and impacts to the
SNTP program, with possible accidents/releases as a result) at INEL
is not adequately addressed. (118-53)

Repnse As evidenced at the Craters of the Moon National
Monument, approximately 50 miles from the CTF, the youngest
volcanic activity in the area is basaltic lava flows (approximately
2,000 years ago). These flows.are slow enough that danger could
be predicted, and the facility could be safeguarded (i.e., nuclear
materials removed) prior to the onset of danger. If a more explosive
event (e.g., an eruption comparable to Mount St. Helena or Mount
Pinatubo in the Philippines) occurred, the facility could be damaged.
Based on the known volcanic history of the area, this type of event
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is much less likely than a basalt flow event. Damage from an
explosive event could lead to an accidental release; as with seismic
events, the results of such an accident are covered by the bounding
case scenarios discussed in Section 4.12 and Appendix E.

10.6 Comnt* DOE initiated probabilistic and deterministic seismic risk
assessments for the INEL as part of New Production Reactor (NPR)
site suitability review process. SNTP should complete these
analyses. These assessments should be applied to the SNTP and
completed with full disclosure of data, assumptions, and models
used. (171-12, 171-18)

Rspnse Known geologic/seismic data of the INEL area, coupled
with conservative bounding case accident scenarios analyzed in
Section 4.12, are sufficient to analyze the potential environmental
impact for this analysis. Seismic risk studies could provide
additional information on the "realistic" levels of Impact, but these
impacts would be less than those included in this analysis.

11.0 WATER RESOURCES

11.1 Comment: Will the drought have any effect on the water use
requirements of the SNTP program? (18-1)

Respnse The water for SNTP would be a small increase over
current use at NTS of 695 million gallons per year, or a moderate
increase over the 37 million gallons per year used by INEL (but
would be a very small portion of the 500 billion gallons used
throughout the Snake River Plain). The impact of additional water
use during drought years is greater than during non-drought years.
There are more demands on water for agriculture, domestic lawn
care, etc. during periods of low rain fall. However, drought
conditions would not increase the water requirements of the SNTP
program itself.

11.2 Comment: Chapter 3 of the DEIS suggests groundwater movement
under the NTS is very slow, and therefore transportation of
contaminants off-site need not be considered. However, the
average rate of flow is estimated to within two orders of magnitude;
this shows the uncertainty of the statement. Evidence that this lack
of knowledge is recognized by the DOE is the recently initiated
multimillion-dollar Groundwater Characterization Plan which has an
ultimate goal of characterizing the flow regime beneath the NTS.
Discuss this uncertainty. (106-7)

Res onse. The uncertainty in groundwater flow rates discussed in
the comment are not important considerations for the SNTP
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program. The SNTP program would not introduce anything into the
soil or groundwater during any of its normal operations, aside from
sanitary wastewater (a new septic tank leach field would be mstaled
at SMTS). Spills would be prevented to the greatest extent possible,
and the program would follow all requirements to ensure spills were
cleaned immediately following the incident, thus preventing
groundwater contamination. Wastes would be disposed in legally
permitted facilities, environmental considerations of which were
factored into their permitting processes.

11.3 Cm•n,)• In addition to the cited sources of recharge of the Snake
River Aquifer, contributions from percolation ponds should be
considered. Water quality discussions must include chemistry of
wastewaters, management techniques, and all regulatory
requirements. (171-14)

finanse: Recharge to the Snake River Plain aquifer from
percolation ponds is very important and considerable effort has been
made to utilize this recharge to minimize the overall effects of
pumping from the aquifer at INEL. Water that is discharged to the
percolation ponds is actually derived from pumping water from the
aquifer nearby. The INEL has made efforts in the pest to reduce the
quantity of water pumped from the Snake River Plain aquifer. The
only potential input from SNTP in terms of percolation ponds and
wastewater would be from the use of existing evaporation ponds for
sanitary wastewater near the CTF. These ponds are permitted, and
are not expected to affect water quality, because the use would be
limited to sanitary wastewater.

11.4 Coment: The DEIS states that groundwater quality meets drinking
water standards and ignores individual areas above regulatory
standards (INEL). (171-15)

R o The plumes of water above regulatory standards in the
Snake River Plain aquifer are generally decreasing and most waste
concentrations have been decreasing in the past 20 to 30 years.
This is a result of decreased quantities of waste being discharged,
improved disposal methods, increased removal of waste products
from waste streams, recycling of some waste streams, and other
factors. The areas where water quality exceeds the regulatory
standards are also becoming smaller. Predictive models and other
data analysis indicate that no drinking water wells on the INEL will
be above the regulatory standards in the future.

11.5 C Potential effects of SNTP groundwater withdrawal on
Test Area North (TAN) groundwster remediation must be considered
and disclosed in the FEIS. (17
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Resnons: The SNTP program is expected to use about 3 million
gallons of water per year. The water would be pumped from wells
located about 1,500 feet east of the CTF. Three million gallons per
year is a rate of 5.7 gpm, or about 1/3 of the discharge of a garden
hose. The two CTF web were used to pump 111 million gallons of
water in the first 6 months of 1991 or an average rate of 222
million gallons per year. This pumping rate had no influence on the
waste plume at TAN.

The influence of pumping 5.7 gpm from the CTF wells for one yew
would have a drawdown of only 0.05 feet in the pumped well and
only 0.01 feet at a distance of 5,000 feet. The CTF production
"wells wre located about 3,800 feet northwest of the westernmost
edge of the TAN waste plume. Therefore pumping at the rate of 5.7
gpm would not have any appreciable effect on the groundwater
systems at the TAN area, nor would it cause any change in the
waste plume direction or velocity. Because there was no effect on
the plume from pumping 111 million gallons in 6 months, pumping
at higher rates (over shorter time periods) for SNTP should not affect
the plume.

11.6 Comment: The Snake River Aquifer does not meet 1976
Environmental Protection Agency (EPA) Drinking Water Standards
for gross alpha and beta concentrations. New standards (scheduled
for prorogation in 1993) are substantially higher than 1976 limits.
(118-28)

Response Comment noted. The data provided by the commentor
appear to be from a percolation pond containing process water (i.e.,
wastewater). This water would not be used as drinking water, and,
therefore, 1. tking water standards do not apply. Measures of
radioactiv ronxtituents from several INEL wells indicate that the
levels of c P mninants in the drinking water are below established
EPA limits.

12.0 HEALTH AND SAFETY

12.1 Comment: The program has been described as being as safe as
reasonably achievable. Why is this used rather than the minimal
allowable standard? Which method provides more safety? What

happened to a minimal allowable standard for safety that is no go?
(1-1)

Resoona: Minimal allowable standards for safety will be met. "As
low as reasonably achievable" (ALARA) is a self-imposed restraint
that is more stringent than regulatory requirements. ALARA requires
that levels of human exposure to radioactivity not just comply with
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the applicable regulatory standards, but that exposure be reduced as
far below those standards as reasonably posaible.

12.2 Cormmento Are there any safety implications due to the heat
generated during reactor operations? (1-5)

Rusponse There ae worker-safety concerns; the safety hazards
associated with high-temperature reactor operations have been
identified in the preliminary design phase of the POR test Wogrem.
Test and maintenance procedures would be tailored to reduce or
eliminate identified hazards.

12.3 Comment The safety analysis is insufficient. The possibility of an
accident Is such that an out-of-control accident would occur over a
greater time than indicated in the DEIS; and therefore, release more
radiation. The DEIS calculates the worst case exposure on the basis
of 1,000 seconds of reaction time, with maximum exposure of 200
mreo. The DEIS does not explain why an out-of-control reaction
that leads to meltdown or explosion would stop at 1,000 seconds.
The resulting estimates of radionuclides present and the dose
delivered are thus inaccurate. 11-12, 107-16, 118-6)

Rsnse: Physical limitations on the reactor system design would
make it physically impossible for the reactor to operate at its
expected power level for periods significantly longer than the
planned run time (1,000 seconds), even if there is a complete loss of
control functions. Unless the coolant is available at the rate needed
to cool the reactor, the reactor would very quickly overheat, the fuel
elements would either melt or vaporize, and fuel would be expelled
from the core, rendering the core subcritical and incapable of
supporting further reactions. Thus, the potential for generating
radioactive fission products during the operation of the reactor
would be inherently (i.e., regardless of the availability of control
systems) limited to the quantities considered in the DEIS. The
consequences of such an event are considered as the Consequence
Il-late scenario analyzed as the maximum credible event.

12.4 Comment: There is insufficient detail in the DEIS on containment
and control of the nuclear reactor. Include specific design systems
for control, including the ability to SCRAM (automatic shutdown of
reactor). (1-13, 6-1, 108-4, 116-1, 118-26)

aunnsa The EIS is intended to provide sufficient information to
enable an evaluation and comparison of the potential environmental
consequences of the proposed action and alternatives. The level of
information presented in this analysis is sufficient to fulfill this
purpose with regard to performance of PBR containment and control
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systems. Additional details developed during design and SAR
process would conform to issues and impacts included in this EIS.

12.5 C The EIS does not state that the design and construction
of t:e ETS must, as a minimum, meet the standards set forth in
10 CFR 50. (1-22, 5-4)

Respmonse ETS design and construction would meet the intent of all
appropriate requirements specified in 10 CFR 50. The text has been
revised to clarify this point.

12.6 C Question the accuracy of comparing the radiation dosage
of chest X-rays to the SNTP program. Question equating internal
deposition of particles (from ingestion) and their health effects with
the external dose of X-rays. (114-1)

Response: The inclusion of a comparison between ionizing radiation
dose which could be received during the SNTP ground testing and
that received during a medical diagnostic test such as a chest X-ray
was provided as an illustration of the relative magnitude of the SNTP
potential exposure, to allow the lay person a reference from which
comparison can be made. The comparison is not intended to provide
a definitive comparison of potential effects, which are more
specifically analyzed and presented for identified SNTP release
scenarios. The analyses reported in the EIS include the health
effects of both external and internal exposures.

12.7 Comment: Concern was raised on the effects of fallout on native
plants, animals, and humans from past programs at NTS, and the
additional accumulation of radioactive material from numerous
programs with small releases (such as SNTP). (2-1, 2-20, 168-1)

ReagDri Consideration of radiation effects in this EIS includes
analysis of accumulation of radioactive materials within the
biosphere. Background levels used as a baseline in the EIS for
additive effects includes a value for radiation caused by previous
nuclear programs at each of the alternative sites. However, due to
the conservative nature of the analysis and the small increases
identified above existing radiation levels at either NTS or INEL,
consideration of effects on specific plant and animal species was not
considered to be necessary.

12.8 Comment: Question the total PIPET failure as the bounding case
accident scenario. The complete failure of the two gigawatt engine
(GTA) should be analyzed. What would happen if the turbopump
disintegrates and damages the control system? (2-16, 17-2, 17-6,
118-13)
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DhainaM The potential for an accident involving a GTA core which
exceeded the impact of a Consequence II "Late" PIPET accident was
investigated and is discussed in Section 4.12.2.3 and Appendix E,
Section 2.4. Accidents such as the turbopump scenarios are
included within the bounding conditions of the analysis.

12.9 CsMmont What would prevent the critical mass detonation and
how will techniques be validated? (2-17, 17-3)

Bauuaasu A critical mss detonation would be physically impossible
for a PER core; there would be no means for the stability of the core
to be maintained while an ur,,ontrolled chain reaction became highly
supercridcal. Physical integrity of the core would be lost and it
would cease to sustain a chain reaction even under the most drastic
of conceivable situations.

12.10 Gwment: A suggested accident scenario is the explosion of the
hydrogen gas, destroying the reactor and creating contaminated dust
and an airborne radioactive cloud. (19-1, 106-1)

Respnse: Implications of hydrogen accidents to reactor operations
are presented in Section 4.12.2.1 and in greater detail in Appendix
E.

12.11 Comment Questions were raised on whether the use of uranium
particles, their coatings, high temperatures, and the introduction of
liquid hydrogen have been tested, and whether this testing would be
safe. Would high temperatures, high pressures, high vibration and
high noise levels affect the fuel particles? 12-18, 2-31, 2-45, 3-9,
17-10, 21-1, 30-1, 118-9)

RluggnM: The fuel particles, including the coatings, would be
subjected to extensive testing to ensure that they are able to survive
the stresses posed by the expected applications. Many of these
tests, involving high temperatures, hydrogen, high radiation fields,
etc., would be performed in existing test facilities before the tests
described in this EIS are initiated. This EIS describes the testing in
which all the operational environments occur simultaneously. One
purpose of these tests is to demonstrate that a reactor based on
PBR technology could be designed with an adequate margin of
safety between the operational requirements and the fuel
capabilities.

12.12 C•,9mwm) What is the likelihood of explosion in which the particles
would become airborne and carried down wind? (2-45)
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Respons: There is no credible means for fuel particles to become
airborne for any appreciable length of time. As indicated in Section
4.12.2.1, the potential for explosive release of the core contents is
not considered to be feasible, hence there can be no direct release
and lotting of fuel particles due to hydrogen explosion. Individual
fuel particles which may be carried from the PBR core in the
hydrogen stream would be captured in the ETS and would be unable
to be released to the environment.

Failure of fuel particles during operations may allow the release of
some uranium fuel from the core; however, the ETS design
efficiency of 99.9 percent for particulate materials would prevent
release of almost all fuel materials. The analysis of the PIPET
Normal III operation includes consideraton of the release of a small
fraction of available material by escaping both the core and ETS, and
being released to the environment as part of the operation's source
term.

12.13 Comment* A comparison of the calculated SNTP radiation releases
to the amount of exposure that has been measured at various
stations in southern Utah stations was requested. (2-26)

Bhmnsfu It is not practical to provide a direct comparison of the
monitoring information currently obtainable from sites located around
NTS (including southern Utah), and the results provided in this EIS
from MACCS analysis. The bulk of the data available from
monitoring sites surrounding NTS are presented in units of
microcurie of a given type of radiological material (plutonium, tritium,
beta-emitting nuclides, etc.) per milliliter of air (i.e. airborne
concentrations); the averaging period for these samples is generally
1 day. Such results are not compatible with the 50-year committed
doses calculated for the proposed test program. Where measured
dose results are available (for personal and area gamma exposure
monitoring using dosimeters and Pressurized Ion Chambers), the
results, given in milliroentgen or mrom on an annual basis, are all
within the expected range for natural background radiation, hence
contributions due to NTS operations are indistinguishable within
these ambient levels. By contrast, the MACCS-calculated values for
the 50-year committed doses represents discrete exposures above
any background levels (in practice, the low values calculated would
be indistinguishable from the ambient levels).

The overall conclusion based upon the monitoring activities
conducted around the NTS during 1991 is that while small releases
of radioactive material were known to have occurred, none was
detected by the offaite monitoring networks. This represents a
similar situation to what is known about proposed SNTP operation.
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Calculations have shown that some release of radioactive materials
may occur, the effects of which can be postulated using
sophisticated computer modeling techniques. However, even using
very conservative assumptions concerning potential releases, the
calculated effects have been shown to be quite small, and would
likely be undetectable by the monitoring networks.

12.14 C The EIS should include a discussion of the techniques
used to make calculations of radioactive concentrations to which the
public might be exposed. Also, additional discussion on the

techniques used for establishing and analyzing the bounding case

conditions should be included. (2-33, 118-32)

81MM": The MELCOR Accident Assessment Code System
(MACCS) was used to provide analysis of the potential reactor

operations' consequences. Appendix E, Section 1.0 provides a
thorough discussion of the methodology and assumptions used in
the analysis of the normal and accident case consequence analyses
for POR reactor test operations.

12.15 Qgjentg Questions were raised on the safety of the liquid
hydrogen storage tanks, and what could happen during an explosion
or during accidental non-explosive release (venting). (2-46)

Response A complete analysis of consequences of an accident

associated with liquid hydrogen transportation, storage, and handling
is presented in Section 4.12.3.4 and Appendix E, Section 5.0.

12.16 Commeal: The ETS discussion states "...design to accomplish...
radioactive materials remain in subcritical geometry.* How is this

accomplished? How can the ETS be designed to control emissions,
when there is uncertainty in the composition of the effluent? How
would the contamination goals be reached? Is attainment of these

goals possible? (17-11, 118-18, 118-19, 118-20)

Rsnse: The EIS presents the SNTP program's stated design
constraints concerning ETS performance. Specific design details
have not yet been finalized. Numerous designs (e.g., physical

separation or dilution) are being considered for ETS components;
they would be selected and designed to perform to standards listed
in the EIS. As stated in the EIS, these goals are within the envelope

of the current state-of-the-art for filter and adsorption media. While
more specific details would be incorporated into the SAR, this EIS
contains sufficient information to enable an effective evaluation of

the potential environmental consequences of the Proposed Action.
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12.17 Comment% Tables E-3 and E-4 need to be translated into what they
mean to a downwinder assuming 99.5% ETS efficiency and full ETS
failure. (17-15)

Resons: Tables E-3 and E-4, respectively, present the inventories
of radioactive fission products present in a PIPET and a GTA core
following a test operation at evaluated conditions (see Section
4.12.2.1). This information serves at the starting point for
development of the MACCS analyses presented in this EIS, shown in
Tables 4.12-4 through 4.12-9, and Tables E-7 through E-14, E-17
and E-1 8, which present the impacts to the exposed populations.

12.18 Comments Ensure that the effluent stream is monitored for isotope
releases, with feedback to shut down the reactor if releases are
detected above criterion level. Also monitor air quality at the
perimeter of the site. (3-10, 3-12, 30-2)

Rspnse, Such monitoring and reactor control features would be
considered during the detailed design and Safety Analysis Review
processes.

12.19 Comment: Inadequate data are presented to conduct a complete
technical review of the radiological analyses. Data such as chi/l at
the receptor locations, descriptions of radionuclide transfer through
exposure pathways, inhalation rates, etc. are not provided. Revise
Appendix E to include enough data so that an independent reviewer
can duplicate the calculations. (40-1)

Repn. Appendix E provides a level of technical detail which is
sufficient to allow a conservative evaluation of upper bound
potential impacts due to proposed SNTP activities. This includes
presentation of the assumptions and inputs into MACCS, detailed
information concerning core inventories, release fractions and ETS
capture efficiencies, and impacts determinations as obtained from
MACCS.

12.20 Comment: Information on the quality assurance status of MACCS is
not included in the DEIS. Describe configuration management,
verification, and validation of the MACCS model. (40-2, 118-33)

Response The MACCS computer code is currently undergoing two
rigorous quality assurance and verificiation processes: a line-by-line
review of the computer code by the Idaho National Engineering
Laboratory to check internal consistency, and a detailed chronic
exposure pathway comparison to other recent consequence models
by the Institute of Energy Technology (KIjeller, Norway). In addition,
preliminary assessment of normal GTA operations by Sandia National
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Laboratory WHipp, 1992) using AIRDOS-PC Ian EPA-approved model)
indicated the extremely conservative nature of the MACCS modeling
used for this EIS.

12.21 C The EIS should discuss, at least on a qualitative basis,
the potential impacts to critical populations around the INEL such as
children. 140-3)

Rps The analysis was based upon general population
averages, and does not discriminate between certain sectors of the
population. Because the analysis used averages, it qualitatively
considered both portions of the population more sensitive and less
sensitive than the average, which allows for a determination of the
overall program impacts as presented.

12.22 Comment: In Appendix H and Section 4.12.2, the EIS uses a value
of 7.9 x 10.1 latent cancer fatalities/person-mreo to convert
effective dose equivalent to cancer fatalities. For the doses cited in
the EIS, a dose rate factor between 2 and 10 Isee BEIR V) should be
incorporated into the cancer rate estimator. A rate factor of two
would be consistent with ICRP-60 and other environmental analyses
at INEL. (40-4)

Resoognse ICRP-60 presents a latent cancer fatality rate for
exposure to ionizing radiation of 5.0 x 1 0&. BEIR V presents several
values for this risk, which are based upon observation of the effects
incurred during acute exposure to various doses of radiation, ranging
from 2 rem to 10 rem (referred to as dose rate factors), with a value
of 7.9 x 10.?. During development of this EIS, it was decided to
utilize this BEIR V value for cancer risk, because it offers the most
conservative estimate of the potential impacts associated with the
proposed action. The use of this conservative value thus accounts
for uncertainty in the low dose-rate assessment, and envelops the
variances in risk estimate caused by various differences in age, sex

and lifestyle within the exposed population.

12.23 Comment: The EIS includes 92.5 mrem/year medical radiation in the
dose from environmental radiation. Medical radiation should not be
included in this number; suggest changing the title or omit. NCRP-
93 indicates that 53 mreo/year is more correct than 92.5
mrem/year. The value of 441 mrem for natural background radiation
at INEL should be 400 mrem/year, including medical doses. (40-5)

Rmnuse: Comment noted. The contribution of medical X-rays to
the annual environmental dose received at NTS and INEL has been
replaced with a more recent estimate of 53 mrem. The resulting
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values for annual environmental exposure at NTS is 383 mrem and
at INEL it is 402 mreom. See response to Comment 12.46.

The term *natural environmental radiation" has been changed in the
EIS to "environmental radiation."

12.24 Comment: The INEL has site-specific curves for atmospheric
diffusion parameters. These curves should be used for plume
meander to more realistically assess radiological doses. The
selection of model weather conditions favors Nevada, but they are
too restrictive and could lead to identifying increased exposures in
Idaho. The plume from burning hydrogen can penetrate into the
inversion layer, providing larger radioactive dispersion and decay,
thus reducing off-site exposures. (4-9, 40-6)

Resoonse: Based on the conservative assumptions used in the
analysis, plume meander was not considered in the analysis.
Because increasing plume averaging times to account for plume
meander would reduce the dose at long distance, this analysis would
not be conservative or bounding. Also, use of such site-specific
data is more applicable to long-term analysis of continuous releases
than to the analyses performed here.

It is understood that the plume could penetrate the inversion layers;
a basic assumption that the plume would not penetrate the layer
provid6s a conservative, bounding condition as used in this analysis.
Consideration of plume penetration may reduce the impacts; this
situation would be covered by the bounds of the current
conservative analysis.

12.25 Comment: The EIS used 1.0 m/s wind speed; a correct value for
INEL is 2.0 m/s (95 percent meteorological conditions). (40-7)

Response Wind speeds of 1.0 m/s resulted in a somewhat higher
consequence than the 2.0 m/s for distance out to approximately 60
kilometers (37.5 mile-'. The 1.0 m/s wind speed was not selected
as representative, bu. is the speed that resulted in a conservative
estimate of consequences. Analysis using this wind speed gives
essentially the same total population dose, but may yield a higher
maximally exposed individual (MEI) dose.

12.26 Commenj: The EIS states that the dose to MEI excludes ingestion.
NESHAP includes ingestion. Suggest revising the dose assessment
to include the ingestion pathway so that a valid comparison to the
NESHAP standard can be performed. (40-8)
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BsgQGI The explanation of the MEI dose found in Section
4.12.2.1 of the DEIS has been corrected to discuss ingestion. In
determining the highest dose to any individual, MACCS does include
an ingestion contribution by assigning a dose which reflects the
average ingestion exposure received by members of the exposed
population. While such a value does not represent the highest
potential ingestion dose which an individual could receive, when
combined with the conservative determinations of maximum
potential dose to an individual due to other exposure paths it yields a
very conservative estimate of the overall dose received by the
maximally exposed individual, which can then be compared with the
NESHAP standard. The description of the MEI determination found
in Section 4.12.2.2 has been corrected to reflect this ingestion
methodology assessment.

12.27 Comment: Test start acceptance criteria need to be described in the
EIS, including an evaluation of the number of hours that NTS and
INEL meet these criteria. (40-9)

go j This EIS presents the dose-impact criteria which will be
used to determine the acceptability of test start conditions (see
Section 4.12.2.1 1. Under no circumstances will a test be permitted
which has the potential to exceed the normal-case operating
exposures presented in the EIS.

12.28 Comment: Suggest using stability class B or C, rather than D; these
classes would give a higher dose nearer the site boundary. Suggest
doing a complete meteorological evaluation of both sites and
incorporating into the dose assessments to provide a more credible
analysis. (40-10)

R The selection of stability class D was made in order to
maximize the projected potential impact to the exposed populations
presented in this EIS. Fumigation conditions, which may result in
cases where stability classes B or C are present, has the potential to
produce somewhat higher doses at the site boundaries; however,
the impacts to the total exposed population dose would be reduced,
which would be contrary to the goal of demonstrating maximum
credible impacts in this EIS. The SNTP program is committed to
ensuring that neither the MEI or the total population dose impacts
will exceed those presented in this analysis.

12.29 Comment: An inconsistency was identified, where 2.6 x 10"
genetic defects/person mrem is used, citing BEIR V. BEIR V uses
2.1 x 10', not 2.6 x 10g. ICRP-60 uses a value of 1.3 x 10".
Because ICRP-60 is based on low doses and low dose rates,
recommend using this value for calculations. (40-11)
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Response The document has been revised to reflect the value of
2.1 x 10.7 genetic defecta/person-mrem (BEIR V). This higher value
was used because it is in keeping with the more conservative
approach used in impact analysis.

12.30 Comments Which dose was multiplied by the genetic risk estimator
to arrive at genetic risk? (40-12)

Response: The total population doses were used to estimate genetic
risks. This provides a more conservative estimate of genetic risk
than is the case with using gonadal dose only, which is in keeping
with the conservative philosophy used in assumption development.
The use of this value results in conservative estimate of genetic
effects by a factor in the approximate range of 2 to 5.

12.31 Commnt: Suggest that the FEIS include a comparison of test
methods employed and potential radiation releases from the SNTP
program compared to those of production reactors, nuclear
submarine and aircraft carrier reactors, medical equipment, and
releases from other tests at the two alternative sites. (22-2, 173-1)

Repnse: The radioactive releases associated with other types of
reactors (such as naval nuclear systems or commercial power
reactors) are not readily comparable to the releases to be associated
with the PBR system. Most nuclear power systems operate with a
closed-loop coolant system, in which materials which enter the
reactor core are not permitted to be released to the environment
during system operation. Exposures associated with such a system
occur through releases due to escaping liquids, periodic release of
some radioactive gases, and handling/transport of considerable
quantities of wrste materials generated during the operating cycle.
By contrast, the PBR systems utilizes an open-loop coolant system,
in which the primary exposures are due to the small releases
associated with air release of the coolant plume. The types of
radioactive materials released, principal exposure pathways and
exposure timeframes which are associated with such different
systems are widely contrasting, and do not allow for a meaningful
comparison between the two systems.

12.32 Comment: Suggest comparison of pollutants emitted from
conventional liquid or solid rocket propellants to the SNTP emissions.
(173-2)

Response Consideration of PBR as an alternative rocket motor to
conventional solid propellants is outside the scope of this EIS, which
is limited to the demonstration of PBR technology only.
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12.33 C A comment was provided that consideration should be
given to *how reports can give the false sense of public health
safety." (179-1)

Rlsognse: Whether a report gives a false sense of security depends
on the accuracy and candor of the report. The proponent believes
that this report is accurate and candid.

12.34 Comment: It is not clear from the DEIS if more than one reactor
core would be on site at a given time. If this is the case, incident
scenarios should include the consequences of the fission products of
multiple reactor cores being scattered by a major accident event.
(117-1)

egjs There could be multiple reactor cores at the selected
site, based on status of the test program, at any given time. For
example, the site could have a reactor core being prepared for
testing, a core actually being tested, and a core that has already
been tested. At either site, conditions exist (or would be
incorporated into the detailed site design) so that they would be
stored in a manner that precludes involvement of stored cores in any
on-site accidents (including explosion of a hydrogen storage vessel).

12.35 Comment: Since the operational scenarios include experiments
which test the limits of the core, and may include partial or full fuel
element failure, some calculation of the probability of unintentional
releases should be presented. These estimates should include the
probability of, and health consequences due to, multiple unintended
releases during the test period. (117-2)

Response: The consequences of multiple, unintended releases
during the test period are reported in the health and safety analysis
(Section 4.12). Normal III PIPETs, which are the operations most
likely to result in potentially significant fuel failure/core release
events, are analyzed assuming 100% of the core is released to the
ETS. The release to the environment in that event would be the
maximum credible unintended release and would be within the self-
imposed limit of 20% of the allowable annual dose consequence.
The program Is committed to ensuring that the actual dose impacts
will not exceed the maximum each year and program total impacts
as presented in the EIS. That commitment will be implemented, in
part, by not initiating any test if the maximum credible release from
that event would cause an exceedance of the program's maximum
year annual release impact as described in the EIS.
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12.36 Comment- Will SNTP have a milk monitoring program (for radiation
content), and how soon after each test would the monitoring be
done? (2-5)

aanse: Monitoring of milk, water, agricultural and animal
products and other environmental monitoring programs by the
Environmental Protection Agency is an on-going effort, and is not
conducted in response to specific test events, or tied to specific
programs. Such environmental monitoring provides information
concerning long-term exposure trends in areas affected by the test
sites due to the infiltration of radioactive materials into the food
web. Where such programs are conducted (as at both NTS and
INEL), the objective is to identify trends in the concentrations of
radioactive materials due to facility operations, and cannot be used
to evaluate the effects of individual non-accident test operations. A
discussion of the existing monitoring programs is presented in
Section 3.12.1 for both NTS and INEL.

12.37 C When you say low level radiation is minimal or you don't
have concern for low level radiation - it's the one that's most
deadly. It's the one that's going to creep up 10, 15, 20, or 25
years later in our children and our grandchildren and the generations
to coma. (2-36)

Response The radioactive materials that would be released under
normal operations and those that could be released in the event of
an accident would almost all be relatively short-lived isotopes. Only
small amounts would be released under any scenario and very little
of that would remain after the first year following a release. In
contrast, the environmental background radiation across the United
States is relatively constant. A discussion of ionizing radiation and
its health effects is presented in Appendix H, Section 3.0.

12.38 Comment: No discussion of the change in fission products (as a
result of multiple GTA tests with the same core) is provided as is
discussed in the declassified EIS, the potential for greater amounts
of fission product inventory, nor the potential implications to normal
and accidental releases. The bounding accident scenario does not
consider the inability to SCRAM (shut down) the reactor due to
pt •.sical changes in the fuel arrangement resulting from cores that
have been run in multiple tests. (118-7, 171-4)

Resnona: The increases in fission product inventory as a result of
multiple tests with a single GTA core are considered in the analysis
for this EIS. This is discussed briefly in the description of the
Consequence II accident in Section 4.12.2.3 and in greater detail in
Appendix E, Sections 1.3 and 2.4. The reactor control systems will
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be designed such that multiple tests with a single core will not affect
the ability to control or shut down reactor operations. ISee the
response to 12.3)

The additional operations discussed in the declassified EIS wre not
part of the scope of this document.

12.39 fCgmjpjpj Hydrogen emritlement of materials needs to be
considered. (118-14)

Responses Consideration of hydrogen embrittlemtent is standard
engineering practice in the design of all systems involving hydrogen.
In this analysis, the specific effects of hydrogen ebittlement ae
not addressed. However, the potential consequences of
emabrittlement effects are Included within the secation and analysis
of bounding-case accident assessments which were peformed.

12.40 Comment A full assessment of transportation of fully assembled
reactors with fuel needs to be included. (118-15)

Rsg1 The SNTP program is not considering the transportation
of fully assembled reactors, and therefore it is not analyzed in the
EIS. Fully assembled cores (i.e., without the reflectors and control

systems required to enable criticality) may be transported; analysis
of this activity is included in Appendix E, Section 3.0. In accordance
with Department of Transportation regulations, all cores would be
transported in configurations which absolutely prevent criticality,

and thus would be incapable of sustaining a chain reaction.

12.41 Comment: The exact number of teats run to failure must be
Identified. The source terms for dose to the public must reflect

those tests. (108-5, 118-16)

Respon§2:~ Anticipated operations in which fuel failure has the
potential to occur have been classified as Normal IlI operations, and
would be limited to PIPET cores only. As discussed in Section

4.12.2.2, there would be a total of 4 PIPET Normal Ill operations
during the proposed action, which have been included in the
evaluation of the total SNTP program dose consequences (Tables
4.12-6 and 4.12-7).

12.42 Common: How long would test personnel have to remain in the
control bunker after an accident? How much of INEL would be
evacuated for each test? What evacuation plans have been made
and tested for the surrounding area? ( 18-17)
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Respnse Development of specific plans for worker protection and
revisions to existing emergency response procedures (including
evacuations in the event of an accident) would be part of the Safety
Analysis Report (SAR) process. The discussion in the EIS (in Section
4.12.2.4) shows that worker exposures can be kept well below
regulatory limits; public exposures have been reported
conservatively, without consideration of shielding and evacuation
that would reduce those impacts.

12.43 Comment: Transportation of the reactor from the test cell to
another location to allow for decay of fission products is hazardous
and needs to be analyzed. (118-22)

Response Transportation of radioactive test articles at both NTS
and INEL will be accomplished in accordance with established
procedures which have been used for past operations. In all cases,
the risks inherent in the movement operations are well known, and
specific procedures have been developed to minimize the potential
for accident. Potential hazards will be limited to external radiation
exposure in the areas where the movement occurs, due to potential
gamma radiation exposure. During movements of unshielded cores,
all personnel will be evacuated from the work area unless
appropriate protection (shielded enclosures) are in use.

The consequences of any potential accidents occurring during
movement activities at either site would be bounded by the analyses
discussed in Sections 4.12 and Appendix E.

12.44 C Questions on hydrogen safety, facility design issues
associated with storage and use of hydrogen, the size of a potential
explosion, and the effects of an inversion layer at INEL. Specifically,
concern was raised that the analysis assumed an inversion layer at
INEL that would restrict timing of tests, or that the plume from
hydrogen buminglexplosion would penetrate the inversion layer, thus
changing the analysis results. (118-24)

Respnse Section 4.12.3, and Appendix E, Section 5.0 provide a
thorough analysis of hydrogen storage, potential hazards, and
credible consequences. Potential accidents (e.g., hydrogen fires and
explosions), and the resulting consequences, are included in these
sections.

A basic assumption of the impact analysis at INEL was that the
plume would not penetrate the inversion layer; this assumption was
made to provide conservative results. Preliminary modeling for the
SNTP program indicates that plume rise would penetrate the
inversion layer before reaching plume stabilization height. This
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condition would not restrict test scheduling; in fact, penetration of
the inversion layer would reduce the levels of impacts below those
presented in this EIS, by allowing additional dispersion of the plume
constituents. An analysis of plume rise is provided in Section
4.12.3.2).

12.45 Comment: The beryllium release analysis needs to consider the
presence of inversion layers at INEL. (118-31)

Biggse: An inversion layer was considered in the analysis to
ensure a conservative result.

12.46 Comment: The natural dose used in the DEIS is too high.
Background radiation at INEL is 144 mrem, not 441 mrem. Suggest
remainder of existing dose is from previous activities at INEL.
(118-37)

anmose In the INEL area, natural background radiation accounts
for an exposure of 144 mrem/year for a typical person. However,
this 144 mrem/year figure represents only part of an INEL-ares
resident's total exposure. As defined in Section 3.12.2.
environmental radiation includes not only background radiation
(exposure contributions from cosmic rays, naturally-occurring
terrestrial radioactive materials, and naturally-occurring internal
radiation), but also the U.S. average individual radon exposure (200
mrem/year) and various man-induced exposures to which the typical
INEL-ares resident is currently subjected (medical X-rays,
consumerfindustrial products, airline flights, etc.), totaling 58
mreo/year. The contribution of INEL site activities to this total is
much less than 1 mrero/year. Together, these components of the
radiation environment produce an annual exposure of 402 mrem for
the typical person in the vicinity of INEL.

The 58 mrem/year represents a revised figure from that presented in
the DEIS due to the incorporation of the updated value for average
annual medical x-ray exposure from 92.5 mrem to 53 mrem
(Comment 12.23). This revision is reflected in the FEIS for the
annual environmental radiation exposures presented for both INEL
and NTS). The term "Natural Environmental Radiation" has been
revised to "Environmental Radiation."

12.47 Comment." Why is the Consequences I accident using a GTA core
yield with a dose of WMEI of 560 mrem at a distance of 120
kilometers" not shown? These doses are considered understated.
(118-38)

9-48 SNTP FEIS



Response: As discussed in Appendix E, Section 2.4.2. the potential
for catastrophic failure of the reactor core, accompanied by
complete failure of the reactor containment system, was identified
as a Consequence I accident. However, analysis of the proposed
P9R systems has demonstrated that there is no credible means by
which such an accident could reasonably occur. Instead, the
Consequence II accident was found to be the maximum-release
event which could be considered realistically capable of occurring,
and was chosen for use in bounding-case accident assessments.

12.48 Coma The fission inventory product (Appendix E, Table E-4)
should be totaled. This practice has precedence in DOE's INEL
Historical Dose Evaluation. Without the totals, clear or candid
presentation cannot be claimed. (118-39)

Response The analyses utilize the quantities of individual nuclides
in determining the biological consequences of the potential
exposures. The total of the inventory expressed in curies would be
a substantially inferior description of the radiological hazard, because
meaningful hazard evaluations are based upon summation of the
effects attributable to each individual radionuclide (determined by
the activity of that radionuclide which is released), not to the gross
total activity.

12.49 Comment: The study does not compare the use of hydrogen and
other non-radiological chemicals for the SNTP program with current
NTS operations for transportation, emergency management, and
toxic waste management. The study does not adequately discuss
mitigation measures for new uses of hydrogen and other non-
radiological chemicals. For example, the report states that rail car

transport is a safer transportation alternative, yet it does not state
that there is no rail route to NTS. (109-3)

Response The transportation analysis for hydrogen and other non-
radiological materials is extensive and sufficient to identify potential
environmental impacts. Both NTS and INEL have emergency
management plans; these would be updated as appropriate to reflect
plans required for use of liquid hydrogen, etc. Non-radioactive
hazardous waste, including mitigation measures, is discussed in
section 4.5.

12.50 Comment* A request was made to share information with the public
following the tests; requested information includes safety reports,
levels of radioactivity in the effluent, and if there is damage to the
reactors during individual tests. (3-14)
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Respses Comment noted. As required by law, levels of
radioactivity in the effluent would be provided to the state (either
Nevada or Idaho, as applicable).

12.51 •)monDt• The consensus of the scientific community Is that there
is no threshold level of radiation exposure below which Is safe.
Therefore, comparisons of SNTP exposures should note that even
natural exposure has some health hazard; SNTP would add to that
hazard. Discuss in terms of added risk. (3-16)

Response* The scientific community has not reached a consensus
relative to the quantified risk estimate associated with exposure to
environmental levels of radiation. The normally expected rates of
latent-cancer fatalities and genetic disorders presented in Section
4.12.2.1 represent average incidence rates In the U.S. for
populations not subject to increased environmental risks such as
above-background level radiation exposure (non-burdened
populations). These rates include any contributions which may be
due to existing environmental radiation exposure, as well as other
environmental causes and non-exposure (random) disorder
development. A discussion of the increased risk (i.e. increased
incidence of latent cancer fatalities and genetic disorders) in the
maximum exposed population due to SNTP-related radiation
exposure is presented for the maximum-case year, total proposed
test program, and the bounding-case accident in Tables 4.12-5,
4.12-7 and 4.12-9, respectively. These are based upon the
application of a "no-threshold linear dose response" model of
radiation effects, which is a conservative means of assessing dose
consequences.

12.52 Comment: In the EIS, percentage values of expected average dose
are given. The Idaho site seems to present a higher credible accident
dose; however, the small doses at the two locations have a slight
difference, which is insignificant. Include this statement in the EIS in
comparing the two sites. (4-5)

esponse The text (Section 4.12) has been modified to relatively
compare the doses from the two site alternatives.

12.53 Comment: The risks from the program need to be compared
(quantitatively) to the benefits realized from the program. (4-6)

flaangm: Sufficient analysis has been performed to understand the
environmental impacts from the proposed action; additional analyses
of this nature are not required to evaluate these impacts.

9-50 SNTP FE/S



12.54 Coummatm: The benefits of using a containment facility (i.e., at the
CTF) have not been included in the analysis of impacts. (4-11, 4-13,
4-14)

Repnse: Comment noted. However, the bounding case events
analyzed in this EIS would not be affected by the existence of a
secondary containment facility because the primary reactor
containment would be sufficient to withstand any credible accident
(e.g., hydrogen explosion), so all analyses are based upon expected
ETS function and/or failure in determination of the source term. It
has not been determined whether the ETS would be located within
the containment vessels. The conservative approach used in this
analysis assumes that the ETS would not be located in the CTF
vessel.

12.55 Comment Section 2.2.3.1, under the ETS discussion, is not clear if
the affected public was limited to persons off site or if appropriate
consideration was given to NTS workers on site whose activities
have no relationship to the proposed project. Such individuals
should be classified as the public for the assessment of impacts.
(106-3)

Respone Sections 4.12.2.2 and 4.12.2.3 present the impacts to
the public; Section 4.12.2.4 presents the impacts to workers at NTS
and INEL, both those involved with PBR activities and those assigned
to other projects.

12.56 C The DEIS mentions a new power line and associated
step-down transformer for SMTS. No analysis of the negative
effects on human health from high voltage power lines and
transformers (i.e., electromagnetic fields) is presented. (106-4)

Resone The health effects of high voltage electric power lines
and transformers on human health is the subject of much debate
within the scientific community. There are studies that indicate that
prolonged exposure to electromagnetic fields (EMF) may have
negative effects on human health. However, these studies have
linked these negative effects to field strength and prolonged
exposure. To our knowledge, all of the studies have focused on the
negative effects of transmission lines in the voltage range above 230
kV. The field strength generated by a 34.5 kV line has not been
linked with these negative effects.

12.57 Comment: The DEIS does not consider past nuclear research and
testing at NTS in the use of background radiation. (107-8, 170-10)
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Bansw The overall annual dose to a typical member of the public
due to the NTS is included in the total environmental radiation
exposure as presented for NTS in Section 3.12.2. This exposure is
much less than 1 torem.

12.58 Comment. The DEIS fails to conslder other available data from
ongoing radiation monitoring programs at NTS. (107-9, 170-11)

Response: The value presented for NTS-attributable radiation
exposure (much less than 1 mrem) in Section 3.12.2 is based upon
historical monitoring data gathered at NTS.

12.59 Comnts The possibility of SNTP activities causing resuspension
of radioactive uranium and plutonium particles from areas on known
on-site contamination should be considered in determining
background radiation and program impacts. (107-7, 107-10, 170-9,
170-20)

Resps While several areas at NTS are known to contain surface
contamination (plutonium and uranium), no SNTP activities would
take place in these areas, thus construction activities would not
result in any resuspension of contamination. During normal
operations, SNTP activities would not involve disturbance which

could result in significant resuspension of particulate materials
anywhere on NTS. In the event of an accident, effects would be
limited to the PBR test facility, and would not affect contaminated

areas elsewhere on-site.

12.60 Comment: The approach of using the DOE SAR procc
unacceptable. The analysis must be included in the DEiS. (107-17)

Rsons The potential environmental impacts, including health
and safety risk analysis, are reported in the EIS. The description of
the SAR is included to provide information on the process that will
be used to ensure that the impacts would be at or below those
reported.

12.61 Comment: What are the long-term effects (10 to 30 years) of the
SNTP program? (2-10, 2-23, 2-42)

Repose No additional SNTP operations would occur after the

10-year program lifetime, hence no additional radiological releases
would occur. The exposed population may continue to receive some
small additional exposure due to released radioactive materials which
have been retained in the environment, however the contribution in
this time-frame to the total 50-year doses presented in this EIS
would be slight because most of the total dose attributable to SNTP
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activities will be received in the first year following a release. The
effects presented to the exposed population by the SNTP Program
are based upon the cumulative dose received during the 50-year
period following each individual release.

12.62 Comment. The SNTP ceiling of 20 percent of the NESHAP standard
for radionuclides, even though it would not exceed the 10 mrem
standard, would represent a significant increase in the amount of
release from the site. (171-20)

Response The value of 2 mrem per year to the highest exposed
individual (20 percent of the NESHAP allowable standard) has been
adopted by the SNTP program as an upper bound on this radiological
impact as an initial planning limit which the Program considers to be
acceptable, in accordance with the precepts of ALARA (see

Comment 12.1). However, the results of the radiological impact
analysis in this EIS, although quite conservative, show that
maximum dose to any individual in the maximum case year would
not exceed 1.35 mrem at INEL or 0.6 mrem at NTS, and in reality
would likely be well below these values (due to the conservativeness
of the upper-bounds EIS analysis). The SNTP program is committing
itself to operate within the limits of these upper bounds established
in this EIS, and would not operate in such a manner as to exceed

these limits during PBR test activities.

12.63 Comment: The GTA Consequence I analysis numbers are not
included in any tables explaining dose calculations nor is

Consequence I distinguished by type of accident or exposed
individuals. (171-21)

Rsnse: As indicated in Section 4.12.2.3 and Appendix E,
Section 2.4, the Consequence I accident is not considered to be
possible because no credible means can be identified by which such

an accident could occur. The impacts which would be produced by
such an accident are provided in Appendix E, Section 2.4.3 as a
baseline against which the magnitude of other accident scenarios
can be compared, however, the Consequence II "Late" accident
involving a PIPET core' has been determined to be the bounding-case

credible accident scenario based upon consideration of the
actions/failures necessary for each accident type to be realized.

12.64 Comment: The DEIS states that dose decreases with distance; this
statement is not supported. Time and distance data are necessary
and should be included in the EIS. Reinstate and expand the graphs
from the declassified version of the EIS. (171-22)
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Response The EIS presents upper-bound impact data as necessary
for the evaluation of the environmental impacts associated with the
proposed action based upon consideration of human health and
regulatory limit criteria, and is performed using very conservative

assumptions concerning source terms, meteorological conditions and
dispersion patterns, population distribution, and existing
evacuation/control measures. Such an analysis would be of limited
usefulness in providing relevant time and distance data concerning
dispersion of radiological contaminants. The SAR process would
consider the information necessary for a more useful evaluation of
such information in consideration of necessary emergency response
procedures based upon system design information rather than more
conservative upper-bound considerations used in this EIS, and would
be completed prior to the start of any test activities.

12.65 Comment: The DEIS establishes a 170 mrem go/no go decision
point in uncontrolled areas. Define uncontrolled areas, and explain
the rationale for 170 mreom. (171-23)

R 500 mrem is the total whole-body emergency public
exposure guideline (established in ANSI/ANS Report 15.7); 170
mrem was developed by DOE as a conservative estimate based on
being (approximately) one-third of the 500 mrem accidental dose.
The DOE and EPA have defined "controllable area as "those areas
where trained rad-safe monitors are available, where

communications are effective (where the exposure of each individual
can be documented), where people can be expected to comply with
recommended remedial action, and where remedial actions against
uptake of radionuclides in the food chain are practicable."
Uncontrolled areas are any areas outside these controllable areas.

12.66 Comment: The DEIS selects low ceilings for accident scenarios,
which represents a conservative estimate for determining potential
impacts. However, a hydrogen explosion is treated as an individual
phenomenon in later sections. Instead of remaining within the
bounding areas, a hydrogen scenario would produce a fuel product
at 3.2 kilometers high. This scenario should be considered in the
radiation impacts for dispersion. (171-24)

BspoaM The analysis of the area which would be contaminated in
the event of a hydrogen explosion is analyzed in the most
conservative manner possible in Apoendix E, Section 4.1. Unlike the
analysis of direct radiological exposure, which is maximized by
considering the existing inversion layer to completely restrict plume
rise, the extent of an area contaminated by large particulate
emissions is maximized by ignoring any inversion ceiling. This is due
to the greater area over which particulates would settle as total rise
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height is increased. Imposition of an inversion ceiling would only
serve to reduce the amount of area which could potentially be
contaminated as presented in this analysis, and would not be in
accordance with the goal of providing conservative, bounding-case
analyses in this EIS.

12.67 Comment: The DEIS presents radiological releases from operations
based upon 5 test operations. In fact, a correct estimate is 120
operations over the project's lifetime. Present the complete picture
for assessment. (171-251

Baspnan The total number of full-power-equivalent operations
evaluated in consideration of the PBR test program lifetime impact is
presented in 4.12.2.2, and would consist of 46 PIPET Normal II
operations, 10 GTA Normal II operations and 4 PIPET Normal III
operations, for a total of 60 PBR test operations in a ten-year period.
Up to 15 EITs, which do not involve nuclear materials, would also be
performed.

Section 4.12 has been revised to improve readability.

12.68 Comment: Table E-5 contains selected radionuclides with short half-
lives. No explanation is given for excluding a majority of the
inventory of Tables E-3 and E-4. This exclusion causes an incorrect
evaluation of dose models in the DEIS. (171-26)

Resoonse Table E-5 presents specific core escape fractions for 55
Isotopes which have been determined to be responsible for
approximately 75 percent of the total committed dose due to test
releases. However, as presented in Section 4.12.2.1 and Appendix
E, Section 1.3, release of the remaining core inventories of
radioisotopes presented in Tables E-3 and E-4 has also been
considered in the development of the source term releases and
resulting impacts. However, because computer evaluation of
specific release fractions for these isotopes was not available,
estimation of releases was performed using the methodology
outlined in Table E-6, and the resulting information included in the
MACCS impact assessment.

12.69 Comment: The MACCS polar grid does not represent population
patterns; site specific data should be used. 1990 Census data are
now available; the 1980 data should be updated; these changes
would change the person-rem dose calculations. Figure E-1 includes
shaded areas not defined and is not explained. (171-271

Dscnsfu The analysis of radiological impacts at INEL has been
revised in the FEIS to incorporated complete 1990 Census data,
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which has become available since the DEIS. Also, Figure E-1 has
been revised to clarify the MACCS analysis methodology.

12.70 Comment. Data in Table E-1 3 should be compared to MESODIF to
assure that underlying assumptions are accurate. (171-28)

Rsnse: MACCS was determined to be an adequate model for the
bounding weather conditions, the plume altitudes, and dispersion
distances of concern in the EIS. Other models (including MESODIF)
would be considered for use In the SAR process.

12.71 Comuent A previous program resulted in uncontrolled releases of
radioactivity into the environment. What safeguards do the public
have to ensure that the multiple uncontrolled releases of
radioactivity into the environment will not happen again. (167-3)

flsoonse There were accidental and intentional uncontrolled
releases in the past that would not be permitted and could be

avoided now. Regulatory limits on releases to the environment and
required preventative measures developed and instituted through the
SAR process effectively preclude the possibility of multiple,
uncontrolled releases. Potential accidental releases were analyzed
for the EIS and the maximum credible releases of radioactivity were
found to be well ,lithin regulatory limits.

12.72 Comment: The design for radiation exposure is no more than 20
percent of the EPA standard (10 mrem per year to an individual).
Consequence II would expose the population of southern Nevada to
23.5 mrem, or twice the EPA standard. Is this consistent? (170-161

Response The NESHAP standard of not more than 10 mrem annual
cumulative dose to any member of the public due to airborne
emissions of radionuclides is intended to apply to normal operational

releases only. This limit does not apply to releases such as
Consequence I scenarios, which can only occur in the event of an
accident. Under such circumstances the limit of 500 mrem total
whole-body dose based on ANSIUANS Report 15.7 is appropriate.

12.73 Comments A worst-case accident scenario would subject workers at
Yucca Mountain (Area 25) and at Mercury (Area 23) to an estimated
peak dose of up to 200 mrem. Is this consistent with EPA
standards? (170-17)

Response: As discussed In the responses to Comments 12.55 and
12.82, prior to test operations, determinations will be made
concerning areas at the highest risk In the event of an accident.
Personnel In these Identified areas, which could include Area 25
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and/or Area 23, can be evacuated prior to testing as a precautionary
measure. Throughout the rest of the NTS, access will be limited to
authorized personnel in order to allow rapid evacuation of other
areas should an unforeseen event occur.

12.74 Comment. The DEIS does not address the need for a public review
and state oversight programs as part of DOE's SAR process. (170-
23,

Reponse: NEPA procedures are intended to ensure only that the
decision-makers are fully informed of the environmental
consequences of Proposed Actions and reasonable alternatives
before they decide to proceed. Whether the public should be
afforded an opportunity to participate in the SAR process presents
no such impacts and is therefore beyond the scope of the EIS.

12.75 Comment: The DEIS does not identify how radioactive gases would
be retained in the ETS. No specific design exists in the document.
(118-21)

Repose As discussed in Section 2.2.3.1, the gases would be
removed from effluent cryogenic charcoal absorbers and/or cold
traps, retained for several days to allow for decay of short half-life
constituents, and released to the atmosphere. Design options are
dlscusaed in Comment/Response 12.18.

12.76 Comment* Hazards associated with hydrogen explosion inside the
CTF are not discussed. (118-23)

Rehpnse: Potential impacts of hydrogen buildup within the CTF,
and measures to prevent these impacts, are discussed in Section
4.12.3.3.

12.77 Comment Comments on the amount of plume power and plume
rise from hydrogen flaring were provided. Based on data in the EIS,
a very large amount of power would be produced in burning the
large quantities of hydrogen, and the heat plume would rise to very
high altitudes. The burning hydrogen would penetrate the inversion
layer. (4-10, 118-25)

Rupnses, Analysis of the hydrogen plume has been provided in
Section 4.12.3.2. Additional text has been provided to discuss
plme size and potential Impacts from flaring.

12.78 Coment. The declassified EIS of the earlier PBR program (1991)
indicates low inversion layers at INEL, and that, because of these
layers, PeR tests would be in violation of NESHAP except in the
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afternoon on summer months. Is there a commitment to restrict
tests to summer afternoons? (118-27)

RMnnAAQ The modeling In the SNTP EIS assumed no penetration of
the inversion layer as a conservative assumption. Even in this case,
NESHAP standards would not be exceeded during normal operations.
Penetration of the inversion layer, which could occur, would further
reduce potential exposures. Therefore, there is no need to restrict
these activities solely on inversion characteristics. The program
would consider various meteorological factors, and would schedule
tests accordingly.

12.79 Cmment The total maximum committed effective dose equivalent
(CEDE) and collective CEDE must be recalculated to reflect real site
characteristics, and without a one-day holdup, because the ETS
design cannot guarantee holdup. There is no guarantee that the
wind will be blowing in the right direction, the wind will not shift, or
that tests will run on summer afternoons. (118-36)

Baansee The meteorological conditions used In this analysis
represent conservative bounds on anticipated facility conditions
which will be encountered at NTS and INEL. It Is anticipated that
actual test conditions would be much less conservative than
conditions assumed in this EIS, resulting in less significant impact
than projected in the EIS. The program is committed to ensuring
that test impacts would not exceed the Impacts shown here. The
ability to hold up release of volatile radiological components to allow
for decay of short-lived isotopes is considered a dose-limiting
operational parameter of the ETS, a capability which would be
incorporated Into the system design. The Inability to contain volatile
isotopes would be considered a system malfunction or accident, and
would be bounded by the maximum-case accident presented in
Section 4.12.2.3.

12.80 Comment: "The operational doses are based on percent
understanding of releas fractions that will be further defined by the
[blank] test program and are likely to be modified.' [FEIS 4.8-21
This statement suggests that considerable Increases in doses could
be anticipated as the project progresses, and public reliance on the
stated doses being conservative is not warranted. (118-54)

BMnsee The quoted sentence Is from the formerly classified FEIS
and refers to a different propulsion program. It is not applicable to
the proposed action in this EIS. The comment also Implies an
incorrect interpretation of the statement as it appeared In the FEIS.
It says only that the release fractions were not well known and the
estimates would be refined as empirical evidence became available.
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Even substantial changes to the release fractions of given isotopes
would not necessarily increase the resulting MEl or population doses.

In thft docu ld this, do im amted owvivsly, If It
were discovered later that the estimates were inaccurate to a
significant degree, supplementary analyses would be performed.

12.81 Comment There appears to be a potential conflict between the
security intensive activities for the SNTP and the public, civilian
activities performed by the DOE Office of Civilian Radioactive Waste
Management at Yucca Mountain. It is likely, given the number of
public and special tours being conducted around Yucca Mountain,
that tour buses might wel# wind up sharing either Jackass Flat Road
or Lathrop Wells Road with shipments of "irradiated specimens= or
engine components. This potential safety Issue should be addressed
in the DEIS. (199-4)

Baggoaa There should be no particular site-specific safety issue
associated with sharing of NTS roadways by tour buses and other
"civilian" traffic, and SNTP-dedicated radiological shipments. Such
road- sharing presents similar hazards to the road-sharing which
occurs during radiological shipping operations using public roads and
highways. Thus, any road-sharing hazards associated with the NTS
roadways are more globally addressed in the transportation hazard
analysis provided in Appendix E, Section 3.0.

12.82 Comments The division of populations at risk during severe
accidents (Appendix E, Section 2.4) needs to be reviewed. The
assumption that the at-risk public exposure area begins at the NTS
fence cannot be made. An additional analysis should be done for
each scenario using wind direction to the southwest, assuming the
public is either at the Yucca Mountain field office, or on top of
Yucca Mountain, whichever is more conservative. (199-6)

Resnse Prior to every test, a plan would be developed to ensure
all actions are identified to provide for health and safety of
personnel, both on and off-site. The Yucca Mountain Project would
have to be involved in this pre-test planning, which would include
provisions concerning personnel remaining on station during test
operations, and control of personnel authorized site entry. At that
time, decisions could be made concerning the potential test impacts
to the Yucca Mountain Project and the potential concerns regarding

test effects would be used to determine the need to minimize staff
and halt public access to the Yucca Mountain field office during the

test activity.

12.83 Cogment: The SNTP facility must comply with NESHAP standards;
a permit to construct must be obtained from the EPA unless forecast
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emission levels fall below the permit threshold. Compliance will
require more detailed technical design information and emissions
evaluation as part of the Application to Construct (40 CFR Part 61,
Subpart H). At a meeting with the EPA in September, 1991, the
DOE indicated that it intends to apply for a permit even if emission
levels are not anticipated to exceed this threshold; the EPA supports
this position. (201-2, 201-8)

Rehaonu." As detailed in Section 1.1 of Appendix E, modeling and
other requirements of 40 CFR Part 61, Subpart H would be followed
in determination of regulatory compliance. The comment on EPA
support for NESHAP permit application is noted.

12.84 Comment; Modeling of safety issues (radioactive releases) were
performed for reactor operations and transportation of radioactive
materials; however, it is not clear that the DEIS takes into account
potential effects of failures in the effluent treatment system and
emergency venting. For example, what is the potential for, and the
risks of, a hydrogen explosion which could damage the ETS? The
FEIS should provide an analysis of risks associated with failure of
components of the ETS and should discuss appropriate mitigation.
(201-71

Response There are two reasons failure of the ETS was not
analyzed. First, no credible means for complete rupture, including
hydrogen explosion, has been identified for the ETS. As a result, a

complete release of the ETS radiological inventory is not considered
to be credible. Second, even if the scenario was credible, it would
have less effects than the bounding case scenario (Consequence II

"Latea) that is analyzed in the EIS. These reduced effects are
caused by the relatively smaller inventory of radioactive material
which would be in the ETS (and therefore, available for accidental

release) during a normal operation. Section 4.12.3.2 has been

edited to enhance readability.

.12.85 Commntm: Impacts to Nevada State Highways from the two items
of contention (additional traffic volumes and risk potential from
accidents) were found to be nominal. (202-1)

an QOIL Comment noted.

13.0 General

13.1 Comment: I favor the SNTP program and would like it to be tested
at INEL. (3-B, 3-E, 3-F, 3-H, 4-A, 4-B, 4-C, 4-D, 4-E, 4-F, 4-H, 4-1,
4-J, 4-K, 4-L, 4-M, 4-N, 4-0, 4-P, 4-0, 4-S, 4-T, 4-U. 4-V, 4-W,
32-A, 35-A, 41-A, 42-A, 43-A, 44-A, 45-A, 46-A, 47-A 50-A, 51-A,
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52-A, 54-A, 55-A, 56-A, 57-A, 58-A, 59-A, 60-A, 61-A, 62-A,
65-A, 67-A. 68-A, 69-A, 70-A, 71-A. 73-A, 74-A. 75-A. 76-A.
77-A. 78-A, 79-A. 81-A. 82-A, 83-A. 84-A, 85-A, 86-A, 87-A,
88-A, 89-A, 90-A. 91-A, 93-A, 94-A, 97-A. 98-A, 99-A, I 00-A,
102-A. 104-A, 105-A. 112-A, 113-A. 121-A, 123-A, 124-A, 126-A,
127-A, 128-A, 129-A, 130-A, 131-A, 133-A, 134-A. 135-A, 136-A,
139-A, 140-A, 142-A, 143-A, 145-A, 146-A, 151-A. 152-A, 153-A,
158-A, 159-A, 160-A, 161-A, 162-A, 163-A, 164-A, 165-A, 166-A,
169-A, 181-A, 182-A, 183-A, 184-A, 185-A, 186-A, 187-A, 189-A,
190-A, 191-A, 192-A, 193-A, 194-A, 195-A, 196-A, 197-A)

Resoonea: Comment noted and will be provided to the decision-
maker for consideration.

13.2 Comments I favor the SNTP program and would like it to be tested
at NTS. (1-A, 1-B, 1-D, I-E, 1-F, 1-G., 1-H, 1-1, 1-L, I-M, 1-0, 1-0,
1-U, 9-A, 13-A, 115-A, 132-A, 141-A, 147-A, 148-A, 149-A,
150-A, 154-A)

Respons: Comment noted and will be provided to the decision-
maker for consideration.

13.3 Commet I am in favor of the SNTP program. (1-K, 4-G, 4-R,
10-A, 14-A, 80-A, 92-A, 95-A, 137-A, 138-A, 172-A)

Resnone." Comment noted and will be provided to the decision-
maker for consideration.

13.4 C I am opposed to the SNTP program. Choose the
No-Action Alternative. (1-C, 1 -J, 1-N, 1 -P, l-S, 1 -T, 2-A, 2-D, 2-F,
2-G, 2-1, 2-J, 2-N, 3-A, 3-C, 3-D, 3-G, 5-A, 12-A, 19-A, 20-A, 23-A,
24-A, 25-A, 27-A, 29-A, 107-A, 119-A, 144-A, 155-A, 157-A,
167-A, 168-A, 175-A, 176-A, 177-A, 178-A)

Raesons: Comment noted and will be provided to the decision-
maker for consideration.

13.5 Commnt Risk perception should be distinguished from risk and
considered in context. (1-R)

Rhpnse: Comment noted and will be provided to the decision-
maker for consideration.

13.6 Commenmg The money could be better used elsewhere. (2-B, 2-H,
2-K, 2-L, 33-A, 34-A, 110-A, 111 -A, 180-A)
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Ruesonse Comment noted and will be provided to the decision-

maker for consideration.

13.7 Comment. Any risk Is unacceptable. (2-C)

RmaaD. Comment noted and will be provided to the decision-
maker for consideration.

13.8 Cgg•ente What is the program cost? (2-E)

Reumnse: The estimated costs for the Proposed Action are $800
million. Costs estimates for follow-on activities, If any, cannot be
made untJl plans for such activities are formulated.

13.9 Comment* Are the proceedings (i.e., the public hearings) going to
be taken into account by the decision makers? (2-M)

Bam Yes.

13.10 Comment: SNTP should consider including future DOE and NASA
space propulsion programs as well as future International
cooperation to avoid unnecessary duplication of facilities. (4-X)

Rmeasnse: Comment noted.

13.11 C Finish the test program In We than the planned 10
years. (30-A, 32-B)

Respon Comment noted. The schedule will be affected by
funding and technical considerations.
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*There ol b hr term tooS 5ff.-t Ofn can :rvtive sethledolgy. In esuamry. so advr...

*wildlife in the mausedAlal ilnyo h etfclt rad:no:ola 4:Impact: are *apected as a resuilt of thet

7during test operetitas.. This sacy htAe a beosf.clel sid. 7 proposed action.

4 effect of searing birds away frem tbe liare Attack. ml eid Shelbrsll teeadoonl

3*he27 millio fle 11ao. Per year of water Imodeling of the _Zaunse Gas.. Credible accident scenario.

1: required for The poetare not expected to cause drawsdwin 10 Th. inaxmu. cae credible accident po ...used to eeaeaelt of

It tn the aquifers at either the HUfTS at the VIP. lie eater AI the aneu~ltancee.; failure at two critical ITS cmponents.

it quality Impacot are expected free neisall operations. n*resulting noarlat l.*rrnet

AV Under health &ad safety, thin slide i a abohrt 13 In dveloping the maaicsua came effecte shown

14 showing reaults free eailcee eame radiological modelin at of4i her*. all weather conditins ane re leaked atan

13 eorsml testing opecrati-a. as coepared te the liattomnl i5 considerationi was given te multiple concerren7tciternal end

14 Emission standards. the program S"l e. nd the radiatiwn dlose Ad external explosions Of hydrogen.

17 wce reseive Naturally7. 17 The iaewleea cerodible accident exposure en JITS

to In Seaiy. thle SilTy program exposures to the ii would he 23.5 elilirees. or 5.0 percent of the natural done-

It eawisally easpecred Public are such samiler thac the "aenna i9 The* sanleas credible accident exposure at Lit, would be 20

20 redwiletDry limit for routine exposures. There. alwinlated 20 enilliree.a, or 8.a percent of the natural dloses.

24 eangeawre are Alec ecoesiderably eel let teas the annual a[ In coeperleoan. the receeseoded eaxiise 24-beer

22 supedcer. threegh ustorally eeclirring radiation. 22 accident e~pepore level is 500 .1llnrma. or ear. then IS

24 for the OTS area, the atie. single year 23 times the Milue" accident sapaeure at either sitie.

24 exposure would be 0.6 il~liree. ebieb 1. 0.14 percent of the 24 he with noeral operation. exposures. the Maximum

21 miterely occurring exposure. Fer the 1LulL area, the 25 accident enpeaure. represent the upper beund.. Using

ISMUOIATD stFoaIsm or *1VADA - 702/32l2-77t ASSOCIATE REPORERIS Of NEVADA -- 702/382-ST77
411 Rast Bonneville Ave.. gitet 1. Las Vegas. Noevad" 11901 41 East 8enncurille Ave.. Suite 1. Las Vegas, Nevada $*lot
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A eatreaeiy consnervative methodolOgy. kies. clAe analysis does A h rorn Hydrogen to classified aso a simple asghysiat.

V sot include eiltigatin "lasuree such as evacuation and I t reatest hazard is free its setreec flaeeshlblity range.

3 reeednatlon which Would be endertakasoi to the *vent of an 3 whlch t1i "'ed L.A tire ht 5.PI. Anne.

4 actual aci..deot. 4 0-y -e. althou- net f isal tself. sepport*

Slacking at worker exposures. the Depart-ant of 5 and accelerate. combustiomn. Nintrogen and helnee are Staple

CEnergy suggestsa a design eail ofAt a em-le 500 aenIIirons 1 aoph,,,,ants ad non-reastive.

?annual done for radiaotion worker.. The IS0 worker. at the7erefaitydngundhdlg

0 ISfTP facility could, therefore, be 01upeeed to as mobh as p prcedur.e would beetbihed to eneure that these hezards

* 150,000 pereon-enilirwee o ver the ten year* of the SNIP :I mare nienced whern using thee. checteats. These designs and

10 program and -eet this Sent. I procedure,. will he implIseshntedi tea einsure the hazards are

It Also, the goal of the SlITF program Io to atsnnawd

IV maintain oeposlr~s to on-elte nen-pregrae related pereonnel 12 There are cc wits specific isewes eith lbs SlITS

13 to a such lowe~r moral of only 20 mtllivoeee per year. 13 pits in terse of chemical safety.

14 Pulled an this goal , the 4.1500 workers at 1173 I4 lIAe of the CTP for testing purposes say all"w

15 could receive up to 600.000 person eliliress. only a 4.? I5 the build-up of hydrogen insds the facility during test

10 percent #Noren ever the Natural pepomsur levels of IS 1P operation., yeillowing test ceepletions. venting of the

17 million porsoe-ellitress which eseldo be received dering the i7 structure would be required before personnel could enter, to

nO ten-year period ef the SOlW program. IC redone the potential of explosion or aophysiatbae.

iS lbs .100 wrerher at the KIlL would renceive set I9 All UNIDENiTIFIED WOMN:5 What did you say?

20mrs then 1.7 %illie perec-eilllreeso. or only a 4.5 20 LT. COL. BAUllOANTEL: ecups. "?

21 percent isefares oeva the potetel exposure 10,01. of 31.5 21 ANl UNIDENTLIFIED KAN: Repeat the aost seetesee.

32 militon, per"&soReltire during the ten year. of the %lffP 22 ANl UNIIDENTIFIED WOMN:P Would You repeat that

23 program. 23 lant Statement?

24 Is the area of eheeloail Safety. the 1111 pregrme 24 LT. COL. SAUNGARTEL: The CTF facility would

2S weed, ese escreel liquid sad gaaeew chealctala in selbort of 25 tend to hays a build-up of hydrogen in the facility and it

ARRILATSD IMU1FRR OP RIEVARIA -- 021 02-HITS ASSOCIATED REP M 223 Of 1151505 -- 7021362-4110
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1~~~~~~~~ ~ ~ ~ ~ ~ "Odb wise eo opronletrn h areistages. The Only likely release of beryl lium could be
3 to provost explosion or aephyulat lee of the people Ireeafo aatopi alr.Scv a rdbeacdn

3~~~~~~ ~ ~ ~ *ssokl aoth ulig centric 1. coacesloabls that ceuld product co-ed ...ble

* Sevre ,slye wor aprteed that consideredAamut 
brli.

be saterltale. Sfrd"tv Soued as a bsiness aages release. the total
I maerias. exposure te any individual would be -n greeter than three

T ar the ma-s-aewldot cane transportation ot

a radleaetive materials to the NTS. the calculated totalT oth anhe :mlhgn.Tinxpsr-14b"I

a thee 0 tsame ee thaa th Occupational Safety cand Health
* paeulatle does receIved for the program duraties would he A .t6181141atl- permissible ezspeaur. limit of 113

Ill toe-Ijiue~asdtha of a milligram is a 24-hOur period.

It I fid~ttat, oly 004 Prssntllzeom re : Th :r vfop.. boryllmvee reaiseIs* 9.nt expected to he a
j2 projeeoted as a reesult of anticipated transportationa a, ns csflat impact under any, olrceeastURa.

13 accideets. per see-aOcldeati transportation of radioactive TiI),.has ssetlud:,os STrev,* of the Droft E1S. Our
14 msaterials to NElL, the calculated total population doese fo telst ims h t odoso-a swt

IS the program duration would he 132,000 persec-il~lirees. with :crr:ifraino h niomna osqec.o
16 up o tas additional I persee-otillies projected as a result Isha OrPont I' t. d this. Me arm aeliciting your -,SSto

IT or astlllpated Iraeeeortatlea accideats. I f t rf 031

0 in all e"a.es the peoulatiee does wOuld he 4po.Idlktourthptinbaovro

Io distributed among the total Ppuplations. et1th me soaber of 1 lw ' aet lr b 51lgbc rrt
to Col. lueMPol.

80 60Puli Cvisiif 0do 10al"0 O Imilies ad he20 COL. NlJEPIL: Saee of you eame in after our
III majority ef exposed! lellduaidle receiving a total dome which 1peinayo-& Thr -acrd IfYuavnt

to to leesaurably loe. 22 fitted 0u1 see of the cards .1 the registration table. if

as idrylism t mater nsiideallois or se n te23 you weast to make coesests. cIIl ha taking a break in jUst a

24 prtile " ractr. sheatiet o beyllum artcle my24- amount. edo I would aek you to do ahead aed fill out a card
55 lead to broaolelet sadd pseossels. mad it is a susepcted IS sees sark if you would Ilk, to Oaks comments or if you have

LSSOIATED 31in~ OF PEVASA -- 7021336- 770
411 loet Nelsonville Av".. Suits 1. Las Vegas. No=cd 411110 aSSIAT33 33FO?J1111 OF NEVADA -- ?023132-8779
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I some clarifying questioss that you wast to ask, lhos Irateti frpulcredn

Ithat, and M will collect these wards and veIl call o
1 t h li 1as ol~e month.eascew.

3 pekr*i arndmfahon hoc, durled this. portion of the hearlin I ash

4 Ifyouhavn'tfoud tems th rot rbs:are4 you to follo -wthes ground rules. I will announce the sass
5 dows to the right as you go out these dears. I "ost knew5. nIIPtp:r adhemisb m..ots..ad

5 where else in the hetel here there.s rest recess. but we're whltefisspartottbmcohn.ts

7 gassorto ake 15-utobrea andwe-t coe bak iein 5oad speaker should he coming op. and we've got a chair

&,misea. (A rcesswas ad. dose here as frost by this gentlemas with the white T-shirt

*on. there on the frosea.
EFIL:~II Xf nS houhtepoedPso1 you Jutg ahead ando cese os up hers ts thot

it tat o*1 befollwin duingthi porion Ifyou.:aI "ou're here at the podiuee so thet uken the firet speaker is

t2 speak but bares't tilled out a card. if you will raise yourd .yucng a o p n bt o r

I3 head we 'll get a card to You so that YOU ton fill at out1 13 get1 up. Ib11aeo ste seat WIPS Itr. Ado that MaY.
14 eado they will be brought to Of to Put ints the stack here... :4.11 ca.osu- medd't 9myspkrsi

IS Don't be sky or hesalset sheut making a statement. Saposbe

Is I Mest to milk& surm that everyone who desiree to speak t e~wly'tyuI lnesekol fe

If tonight vill in"e a fair chance to behead :1i r~eesgtte You. And If "ol'd addeee your riewarks, to me as

is No.., we do here a repenter ehe to taking doveh,* 11a. tYUhv n witnss~t

lb wtor for word everything that as Amid durleg the hearing. I 5that yu have t suheat or any written documwents you east to
go) This record wallt thee bmoune a part of the fisal 2 h~ akto h almfrta
aI tavirgessittal Impect statement and the decision package.

21 proe
I ~~~~2 hav metoeseafnlsvromsa ' you to plea*e speak slowrly. cleanly.

33 ipact statement. You has' already beard the coasets of 0:

22 sPeak into 4 he sreplied*. so that ""eeere has as
24 Coloesl gssaeegartl and CitomloI Sleeker earlIer. Dased eas opruiyt or
as the draft sitroosaseia impact statement. let so JoI Palmt 22 Please Iadicate "oer imse said obst city YOU are
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411 beat UssssVllls AVe. . Suit* I. Las Vegas. Nov*d $9101 LASOWtAMh APORT 01 o PUAVAA -_ 10213125557?S

1 411 bEat bssvills A"e.. suits 1. Las Vegas. Nevadat 410M

*-82 SNiP FEIS



Document 1 Document 1
46

43

I agr~eemunt or disagreemenat with what is being said. but I ash
I frm mad the Gupaiess in "hich you are speaking. By thai. I

2 that you all b Owaroutmous to tbm *"&eahre.
2 Melan whether you are an elected public official or whether3Oky Moigdath .gt gohruh d

3 you are representing same group or whether YOU art speaking d yssat4 domLellI. hd thi. reason I do this A. to gace
4 a. a classes to yoour own right.

pa~~~~~~~~ ~ ~ ~ ~ *.,lw dr:9ta 60%pro o ie3eerybody en opportunity bad each Paraona regardless of who

.,Auto$~~~~ ~ ~ ~ ~ ~ tho shaw erlt oe m rsmt ob o rm. ibm opoortuniy I* ha speaking fisrt.

&A hod ta frot person I have is Poete Zavaitaro.
I heard. We do bar, a large number of speakers, 50s it's

Anhd. .ir. ifI you would cmmn UP. and -hile you omie up I wailt
0 Importatn to "kServe this. Whoa "* set to lhe fivers "to'..da.mte ee n ht t .C o t.adi
o 1 me going to lb. rate* MY band op. I will ha doing the rwaoba amhr.ad bt. aC Csel.mdi

10 tak$ s I illraks m had ailaskYOUto omevid yor10 you would oMae downhere an front what* lir. Zavattaro is

Ii speaking. N-r lacattaros.
11 reesrks.

12 ~ ~ ~ ~ ~ ~ ~ IfyCS.m*mmet h*YUv IIb be: l. ZAVATTASO Good evening. My sammo Io Peter

13 to present in fire ftautma. I'd abk you to priortiwe your 31ayarsdn fLsVgs oeI.

14 ommnts 6 &t real th% ysa" ad n ddiionl 14 resident of Lao Vegas. LAid I -e interesied .n the -

IS dmepy inierested in the future 4f ihe area.
iS wrtitten cement* as weli yearow Oral cOOMmemi berm sI.tegnrlam~ fEIGsal

is tonight.

I? if I call the samen of Goao"" wob Is not in the : esrda: "mp ta~aoe"a e7I. and worbed at teTent SIto for over 40 YLare. m the
10 room I will held that card unatil just hafore ibema edof the

IS prio. W'llhov atleat a"brok btw* ftw :d te t chairman of the IllS Contrartor. Association. an organizat ion

20 which represents More than 8.000 employees of Southern
11) modt of the hearing. I will tall the nam. a second lime and-

at it the porous stll so Met herot, than that Parman will no 11evda
22 I'd Ilike to address the Air Force'. Draft

2 ha ra~lled to speak again.
24 Environmental Impact Statement for the Space Nuclear Thor" 1

23 Lastly. I bils the entire asdienee to ha2 rouso porm

'44 courteous mo" not to talk whilie a recognized speaker is
a5 Sine. 1951 the Neva"a Test Site has been the

25 still speaking. I recognize that some people nay ha In

ASSOCIAT&D SEPOSTESI OF NEVADA -. ?02/392-8178
ASSOCIATED 55101015 OF NEVADAL- 7021302-6776 411 Seest 900serile Are.. Sui te 1. Lam Vegas. Moer"d 09101

gig Lset Sesamylito Ave.. cuit 1 I. Lao Vegas. Nlevada 810o
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I testing ground for this nat on's nuclear research I be a welcome neighhar and as wall as an integral part of our

gl snd derelopment program. Thermt are many reasons ohs community. In addition, the Space Nuclear Thermal

3 locating the Nuclear Therm.al Propulson~l program here would J Propulsion project to tbm Test Sits would enhance that

4 ha Most adventogtoue to the Air Porce. 4 relationship. Thank you.

5 the Test Site. whirh is locaetri 0 10.111 mi 1�fo 5 (applauseo

a any Major metropolilan area. provide$ G eafe. secure and 8 COL. NUIPEL: Thank you.

7Iisolated encironment for lb.* nuc114 test ing prtoject Its ? What I "m going to ask. I am going to asb you

e proatimatt to the Air Force's Tonopab Test bange and hall,. Ni lot to appiaud for whicherer wide you are ono. bemuose that's

8 Air fare* Base &1)- loo fo convenient air mod ground 9 toal to take mote time. too. and I baen& to gol through

10 transportation to the site project. 10 --erbody'. presentation.

I) further, the test site Infrastructure of ronde. a] Let me aslo .ay. we're got to loop the doors

i2 haildings and housaing ie already in place eod would saiplif' 12 viao" . hecause I think moum of you were for a period. modt 1

13 and make the Project cost effectire. 13 apologize. Cr. Zarattaro, that the noise from outside -- I

14 Aditiona ily. there is a comsprehen vire off-Cite 1i auk the omakers. if you mood 10 smoke, if you just atop

IS radclogidi l and Meteorological Monitoring network in plare. I5 outside and have your seek* mod then come on in. that would

IS Thitl project offers a umiqus oportuoity for Nevadans to ha Ids make it a lot hatter, since we do need to beep it closed.

it on the cutting edge of lb .cluelar propualsiont programs. I? lMn.. Cs. Castnents. And after bar will ha Draeo

Is hod there are few, if any. communities In the io spangalort. yea. mawm..

it United Statee where You can find the $cieetifiw 19 MS. CLEMNtlTS: Obey. I hare a big problem with

2al and engineering *.parties in all the &*sPects Of nuclear III s0me of the wording for the safety standards you propose to

ai research as you cao findt hers in Las Vegas. 4i follow in your tenting of tbs PBU project. apecifically.

22 1 mt ne appreciate the fact lb. project poses no :o hew you uay it mill ha - vfoas.5 reamomably &cnjoyable.

22 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .thea to Vha SotenWrd niomn o h epeooj tvr happened to the absolute mifitmal allowable standard

24 lire her.. 241 of safelty for a program that's no #a?

25The Air Force has alwinyo been. m0d always will 25 So far, in the area Of emlaseIOr activity. lb.

ASSOCIATED SEPOTES OF NEAA -- 702i32-87I1 ASSIAE EPTESONEADA -- 710/342-8115
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I raaoWAabty achievable standards have been environe-OtallY I understand that there to going to bo a lot of jobs. Samd of

Sea Spent and polluting. The reasonably ach,.vahto standard 2 0e V trou tao. k 04wth job* and stuff, y. tone., of course.

St, has loft Our country plited high with toxic and high lreve 3 it -009S. You k.... to 0ood bueaoe .t chat do .. have

4 waste, for which we have Yet to finld af "toad viable 4 to pay for theme. *soom &as?

6 disposal or a containment thereof. I don't Ilk- thi. a You kanow. huasn buttering. so well as othler

a wardinlg 6t all. 4 things. Youi tnow. &led Gos a. co 1oend Ctltnwn of Southern

7COL. *IIUPEL: Thant you eaaa . No.. t. Mr. 7 Moe" da I don't tike te see, Of coarse. my ktds getting hurt

I Spaegter beret Drew. Spaagter? And whilte Mr. Spangler is It witth the Possible muctear. yoo kmt . Situatton.

S cooledg up. I didnt see you com. up. I'm sorry about that. 0 trmaaportattoo. 6-4 yea kaxie, different things. when I 40

to itO. SPANGOLES: Yes. My? nan. is Dr.aw Spangler. to have soea kids..

it Ian representing Citizens Atert free Las Vaega. Nevada. I it ndI'& cofcerned, of cou .e about the at.

12 have boois a resideat of Las Vegas. Nevada no. for i5 years. 12 of Soothern havada as oill a. central Noevd&. too. aboot the

i3 aad I have eoon, things up to Nevada Tost Site whick I r~at iy t3 eoaetion and hazards of having these opac. rocket, put Into

14 don't 0ent to comment at this potat. 14 Ithi particular State. Thank yoo for letthoS as share It.

is Th.is. to.m comments are about it there ..a an IS COL. EU91PEL: Thank you. At tote time would be

14 aootdemt op at the Teat Site. you knmw., of couarse. witth the IC David Geertz. to be foltowed by tiSoold NlOderntt.

ii previous question about health aeld Safety. And two. I'd 17 Ma. GENTZ: at. I £01 Ce ta -pr Qctl to..

IS thke, to ftled out ehates. ship Is the space rochet hoeid Is Pleanae. Ftrst hietorical,. secondeathtematical . I'dlike to

to @eheved d ~oe. vada threat lth the rest of the T'o*.a I0 addPOee my first lmestlon Pines&. to Lt. Col. Gary

S0 rmauaein a. welltod the Teot Site? so Saungartal.

21 And three. I Rone I sm, getting a lot of 21 1153 "PORTER: Could Ye, etlat yeur -s..

22 ootaeety right bee,. liemasue I on wearied a Frontier 23 "g..

.23 etrihoir'. shirt. but the thing $e. that I'd lihe to heow. 23 MR. GKENTZ: N~Y name In David Deort:. l-a free

34 VMSt Seed is it @*ISO to he for the City of Lae Vegas as J4 La. Vegae.

25 Well aAil the StateO Of Neaateot t9tei IprOJOot harse? I 26 Ad my first 446st too could be. what cont ...005

AsOsOZwu =MR ormi OW VM - 10213S~1S211 AUNUOCIA EDSPORTERS OF NEVADA -- 7011392-0776
411 Shat Boomevllle A"... Raito 1. tee VON". Nevada Sh10t 411 seaut soserville AVG.. suite I. LIAO Votes. itevada s0101
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I wIth the project MERV&? foods,? Or does that 000110..? I baeo tested and Proven to be one of thu. meet Uaccseesf1

a CO. STZPEL;VGII I' ac Raed t Sie. hat2 programs ever undertaten.

3 Quest ion. because thates not involved with this program. 3As.ta tt naslt iiu muta

4 Ito. 03157: Okay. here co go, That's 0 for 1.4raiatvmteal.dsdpttoý inekgeI

rote 5 the radioactive activity.

0 n et' tonow 'e twa. I wcold Ilike to exddrose hPod*1 : Ot1t:cl pdut.

to r .... tLt."er Wakr.lowmoy alna o0f tuoclar reaction. It to o@&o he feet uses of

O stracberry ic creant core neebsary to coerce Neaekis 8rdain hspouso ytmhscsiea

9 0000.00e 3t to giVe UP their naclear technology? 9 advantage. over conventional propulsion systems medl clearly

10 COL. 3111511: Similarly, you benow. that-u not tUJO martk aus Iwa n technology. Tb. advantages are numerous.

11 realli, a clarifctng qusin Ii and prament a nec industry for our Miat~n and its people.

12 NtS. OEU1'Z: That** 0 for 2.12ad1foonwudIktoSaMv" epnclr

IS Tank ou vry Ok.i1 propulson and nutlear testing right here. Thank you.

14 COL. HUItfL: Thenk you. 14 COL. StIEPEL: Thank you. After Mr. Bitt cilt

IS itS. 031572: Keep op a tot.15bFrnClmts

Is COL. NiItPIL. Okay. is NR. SALTZ: ity nWOn is Donald Salt%. I live

I? After -- NY'. ODerooltt Is 0.x1 mad folleoe" by I? here. I on representing myself. I have lived in Las Vegas

IS Donald halt&. IS for 29 years. My children wore born here and odecated here

IO MRS. INoDEI~yT MY am"n is Donald Mcecrmott. is and I ccntinuu to live hore. MY pereota moved here after

20 V11 a ronident here of ta. Vegas. And I dealt represent many ht eieet

21 particular group. I on a macher 1510 Union. I have worked 2i 1 eight cay I'm a very permaneat resident of

22 A th Tot Ste efoe fr BBCID so I' vey Ipresed22 Lae Vegas. t have a very strong interest in the health of

23 witth the eafety sad everythting we have there. 23 my family and of my neighbors. Educationally I understand

54 like% I would like to rend to "e1 a tote, It i. 24 the tachnology that's involved here. I have a college

3t mY uaderet&"idls that Nuclear Thermal Propelaeie hate already 25 degree in physics and I havs corked tn the Industry for a

AUWATXUFRMUOF EVAA - 101381-4178ASSOI&TED, SEPOsTS OP NEVADA -- T0S2138-4778

411 "et scsavili0 A".. Subite I. La Vegaa. Ncvnda 1110 11zs om~ oA.Iiu ,La ea.Noai9
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Ilot of Years. 2. a :ll knobk from history, ha. Called and did croato quite a bit

* Ista. hisony t gve oumy backgroud and g f tintaasintiO..

3 ~ ~ ~ ~ ~ . . * m a a l s i f c ~ i i i y a o o e a Is o mn g r 3 T h an , M t o o . a slo k n t h r o u g h t h e D r a f t L I S A

SWit regad toris. to te o.of-or r.s or * found he brea-kdown of thI lensnrmlt:ula

5 damsegl, of the kinds of toots yen are talking about hers.- r*:ctor.. In effect, chat you are doing is putting a small 1.

* after eckj luatla the premenotations, I find that I faced sore 1 slnkiucler reactor Into apace. And If I und-emina it

?risk driving my vthicle to this meeting tihan what thort kit1 riskht. wo would then ha producing o'er 50 *1lement, that art

A be to. either to the environment or to the general , ooito the Operatio ofte ular reactor. For

* ~ pouitin.I easle potnle.whchwoubldl be s a tra by -prkoduct Of

ILI The riskI to the enciroOmet. am 1 so it. Is iu the fissio Proces would hav a alllf o 00 year..

It less than th. pollution caused by no driving a cariand lesomi So th Ocuses. I didn't fnd oc stuch i

12 than the danger eaposed by the people who left this room to 12 producedin theters of wounwes Or Pound, or whatnot in this

13 smoke 8 cigarette. I find nothing wrong with this project. 13 very email ractor .

Id Thank you. ii Like cesium. owe know fr.. the atmonsPhe-ric tests

is COL. JWJPXLý Thank you, sir. After yir. iS at the lead" Taint Site hats fallen all through lien nla

ig Claimsnt will be C. 1. pester. 16 parts of New York and Penosylcania and is now, in the chain

il Hit. CLEMIENTS: Thank You very much for this 17 through tha harvest of the tree.. both toothpicks and pulp

is Opportunity. I had made a cursory review of your Draft 1W wood. And i.ce* people there are using wood firepylace. and

I.12 ItS 1. I think it would be helpful in the final if you would I9 so forth, put the ashes in their garden. it'. now in their

20 ~oeplals lh. purpose of it. The present draft only says 20) food chain..

Si potastial application. 4 a I So whent we put a nuclear power Plant Into space.31 tm Aleso. I think it would be helpful to clarify in 22 1think wht s eded isarisk es...nesmenl~. because the

.22 h ia that thie rookent, this sadilm. asoording to the 2,2 23 biggest threat sce-8 to be. on the surface, could be an
24 Draft 918. is an upper stage roalket beomose initial 24 orbital decay.,
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I there. And L think they are going to have to be. becauseI Wht M. etr
a the country io broke financially. so ty.y should be epending 9 CHESTER FOSTER: My name is Chest.r Posetr. I'm

2.2 j their "enay on the meet priority iteas. And a better J3 a resident of Clark County. I Jusi wast to "mY that I agree
4 explanation eight put It. find out chat ike priority so. b itt our first speaker WO1 percent. Titach you.

5 'thank You very such. 5 he' i.LCOL. HUtPLEI: Thank YOu, sir. After Hr. S01011.
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2 isthere and you can loathe. okay. 2.4 govsrnent sangoings ahtead sitk this brogras until the
25 COL. NIIEPEL: After hrK. Faeter will he David 25 threat bs environmental groups to file a las suit to forces
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IL21 3 1 think w esed this Progresm here. Add I seatld 3 trom Las Vegas. I am an Irnc worksr. Veai knlow, Ia Year
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24 benefit %Ill of me. Thakwit 5o 4 no certainly for that.
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I been involved La work with nutclear reactor$ and8 relted 0 Ocuw. IT tN bnVUdco '9 ha ,ntelldto

A faciltie.s foe vr a", 2to...s. it) specialty to actually 13. 4 tewst..
3 raditton. safety. Is. a dwtrsd physicist. "Loatnoly- COL. UEPL, Thank )oo Pro tcnw it so.,

A certified by several professional. health sod safely 4 spteak. and after Me Boan nll be bitl tems&f.

* oransotion. SNS. BLAN. Contrary to ay -- , nass iso Pep

O~N -olIk.Iko hat I .. talkn# about in 4 bass. I Bov, toved in La. Vegas foe aoB.ut 2? teor. I d

thi ar. ... fa....av boo. 4en--1 roactor operator 7likebo Il ice hor.s wat.1 leader V. kn0 w .0 t Iot it.. Ios'

4 In tho past. And I don't -o0 the risk associated wlith tist look ILk, , reat attract,,* plac to ta an, --.

6 Project as being something that's Unousul and foreigntt Cnr to twhtth- pr..mos Ivaeood *

to an. it"In' fB torac h nd fear of the unkrnown thaot hataitmr

11 Bowavor. my experience tells aso that the bigocot :, Uso. It' a oar of what we do know.. Itoa our rear of ohat -s

all riot ansoniated with the program, right Nowo to ignorance aon2ds hn sto akStt.ncerhitr rhut

13 roar of tho tinknown. which has bee0 what ow have had to deal :1 1" and h govornacte, oalo o hsO~e

t4 with in msot wiher nuclear projects that I hovs hewn 14 1 ha. coupi. of questitons boord onstour

1 feamilir w.ith nod be.0 seooctotd ..ith. 18 I5 presentation. Ont.. lion away other location. IIt the

I4 am o onfident that we have the tochnologo to tf criterion for location Of tho Project that You talked aboutt

IT overcomeo tho lomilemagan associated with thioso an ob abte to 3.1 17in to e pk resentation. and if tbere are ano'y other locatitoo..
it conduct It IN S sate snd sourndnttl m00 anner. IN what wore the% or shore were they aod why- are they not being

B9 Also. I sant you to hknow that we have a talented 19 considered at this point?

21) work form. at the Nevad" Test Sit.. Thwy certainiy have the .0 N1 ow many potentially devestatims nuclear

I1 knowledge and sagdernowi; to support you in this ondom,.wr. ;91 protarn sillt 60 located in Nevata berore the 0overwawont silt

22 And I believe that, again, that there'a every 44J the military decide that onough is enough?

23 indtcation that wN came14 go forward nith t60 project and 4.0 W5 have had abov-ground nucltear aon

24 support You in a sage and s0und manor. .24 testiog. underground nuctear weapons tes:lo,ho tilho

1&.2~ And I roally hap. that the Air Force. chooses t he 26 a throat of a high-levot nuclear wass d he nag verou
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I heads. and Now here we have another project shic L4t1 - I nottdo an:Ymore ofmthese thing.. Let's focus our atteottesi

I aceordiog to your satitstics. hring only 120 job. int tfoI nthig that -- 0 Aswe of the other sepaker&
3 state? You know. ones on. That* are three or four times 2 a0- ilgv i. Thank you.

4 that easyV People tn this roo, tonight. That's -4 Ct. aEFPt.: Taok Ywou. Mr. Flanges. After
5 Insignificant. It.s not sorth the risk. Wt: mtworth any M r. Flanges. itt sill 60 Stoart inyer:..

* risk to the People of this state. and 1'. ate of Boting. C N. FLANGAS: My no.. $ Il-s G. Ftsngas. I
7 having my life, ay chitdren's lives sant sy frteos' live. 7 reside tn north Las Vegas. I~s appearing tonight to ay

I put at flet for these. tnisat consideration.. e .P cpity ss a native Novadsm tn the mining sad engineering
9 Also. I have board at this hearing &ad to mawy ad so revotos nuclear testing activities.

10 other hearings io the post e"out these. wonderful il O5graduate of Reack School of sinow.

il technialegneal ahlueoffs. Bows uch sore advanewd 0ami8 sN be 30 IitniverWyt. fNevada tn Boso. and Is. esertece~d to
12 if these weren't the efibnoff.. It these were the f"Unse of :1 opeatinglfa radioactiv enn:ro~oaov and cory Insaills, -ett

t3 owr attention. the medical and technological advances. t3 the related hazard..

14 rather than the nucl ear aod the* military were the focus Of to Mty purpoeo in appeoaring tonight is to coneent an

1S Nor attention? I'd likhe to spend just a few years focusing t5 the suitability and the value of conducting this progrome

iN ow thoea things, rather thea accepting them s spa mparts Id from thy Nevado Test Site. And I list thea as follows:

t? and thinge we're eo lucky to have. itoveed& Test Site at Mercu.ry hae successfully

to Tour proesetatton was honest Mough to sote Ill served the Nation as an Outdoor laboratory for weapon.

Is mentton of the fact that this project will general.e-sor Ai testing and a host of other activities dating hack to 10B1.
III nucloear lavete. 40 During this Period a highly skilled andry of

at what act Of ethics and morals allows you to0 411 e.intilc. proealn....... technical. favornsest and craft

22 talk about producing ewr. of Ithi nuclear "ate when cc 41 paront hao 60en dteveloped that 600 no equal anywhere in

23 can't oeve begin to aolve the problems causesd by what we , 43 th. maile.. 0nd probably' manYherw to the wolid. It I. a

IL414 hoew created tn the lost? I Implore yes, to reconsider this 24 thoroughly- itetgrated. cohesive Sod disvislinod work forces.

Sproject. I don't went it to Idaho. either. but lot** juli t 3 welt schooled in the complirated and often hazardous
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I busnessa of tuiddieg and executing 0,0h-Loch x*oorteonts I l01l.-6. and ..hich could be readill? ce SodfOd to serve 000

2 without lositg s&$gt of fin* safety. .4vtoara Onti health o~sL.

3 and %ua lity responsibilities. JThis includes such acti'iti~esa remote0

4 Moe"ag Test Sit. I , beslted is a oparuI, 4 'handlinog. aidsuali manipulators. Sophisticated radiological

6 POPUlated a,.. Gooe. 65 01i4e northwest of Lae %*gas -th~in 5 coirl. ld .. 00

0 11W %*""tidare of the delI & Air for-e hangs. The site is a The )ITS team had developed a highlyP

7 eoet.. It baee a large area for testing Purpses. at .is sophis~ticated scientific network to tatntsiib too beat

a tlready dedicated to nuclear pirsces* SPossible personnel. safety 4nd health. both for it.

5 ft. haS PoS pulation or SgrCIotltorl 0emplcoyee Co-sit* and for tho public health and safety
II eucroaoteat so ajorrisersyct... mzaeteos~g tO ff-ste. No effort *s ever seared to aciev to iges

It unddergrouode squlfere or Public highways rutontag throtighe 'd j i l odd. poosihl. Th. SITE taa fully recogoltos* that

i a4ea It &a surrouinded by moontain rude** eod it hs.* *1 b.,.. aunOs CO S r l bOeO conducted In the Uisted State. the

13 built-in natural security thait Cao he ted hass been, easily 13 -as it -65 as recntly as a 4 ...de gO.

t4 maintained. 14 The PITE tots bee enth~usiastically accepted Sod

Is Itc dry climate permitts year-round aciite I5 energetically responded to the now, regulatory requirement.

iS with little or me weather delays. Is that affect the environment. safety, htealth. east.

17 Steause Of the, numerous undergrohiod testing and I? witigatiics. totld quality mad St motor&,

IS rilliteg preJeeltsearSiondee at Moved& Teat Sitte over the is The SITS teo" is profeoundly proud of the major

Io Yedurs. ite geologtcal eam hydroteglcak suitability has bean 19 contributions ito made to the nattoots Security. &ad ito

20 firmly establish"d. sad it reacedas amn of Cho. teat 20) earned *@it-osaftfdence, Is their ability to conduct high-tech

2k ktghil-sitedted ased geologically aswises areas that exist dl operat ions.

as aONhý er ts the world. 0,2The SI teo" is eager to take on and

23 The ferser nuclear reehet develotment station. 23 successfully accomplissh thie now tast. I earnestly Solicit

34 NEWS NOW ISPert 9t the NITS, has %valiable fbatlitie. with 124 your consider of Moevd& Test $Ito for this *eottleg venture

as reploeects 2 walvo that &*"aet$ to hundreds of at Il leng of ta011t.usrridleth Stctoy -- probably

£SSISCIAU ISPORTEAR DIP s9VnAU -- 702142-8778 41 ASSOCIATED 015F0755P OF NEADAO -- 702/302-9774
411 fet@ Betonville Ave.. m usie 1. Lot Vegas, Newad" $9101 C ast MadevSille A"e.. Sette I. Las Vegads. "evada $9101

DOCUMent 1 Document 1
91 

9

I I OboulRd he saying blasting off ..i the 21.t century. Theaki I'd like to conclude with that. Thafik you.

2 yo. OL. NUEPEt., Thath you.
3COL.. NUEPEL: thank you. Afterhr l. Waymire 3 Rcb Treokle is nest. to Mr. freckle here?

4 w.lI Ihb Sob Trenkle. Mr. Sayeire. 4 Set. *ft. Okay. osryll teorts. *ad aftear boryll Geerti

3 MR. WAYMIRE: I's Stuart Wayes-rV. b'e. 0w5.i l~l be Cliff Send-1,4. Is r. 0,0,10 here? Appareatir.

So te Ve01aS reeldeolt for Shout 12 Years. I'd lik. to direct not0. noow Shout Cliff Ammeter? Okay. Let so -- V
I the question of risk Versus rist perception. ::getýngrdots, to. you know. these of you that are left.

S AtYucc Montai wespen abut te lst a.here are on~ly about three carde. I-ve got Dr. Leotard
5 Years studying risk percept ion. The sitote spent about IS 5 kreiuler. Dr. Lreilolr. or Kroelsr? We? Willit

to million dollars doing so.10Mdltn AfeMrMilto ilbe0re
It Risk and risk perception are sot the some thing. It Oiddy'tMr. AfMiddleton. ddto tilhSns e tt.
IS and I would just li0e to suggest that tn your analyist of

12 III. MIDDLETON:, Goed evening, gestleaeo. I want
i3 thte project that you'd keep those too things separate.' A 13 to I005 setaltepol ere fe tthe abIlity of the
14 lot of people on the othetr side of the -- who are not for I1 herine eo ra .:be atO plest rslgee f5 red

I1S thi proec haneeasa err e aO n~be of fears.nd
15 tis pojec hato, 0,ros a umbe of eaIs is hInbue back there. I told thean they wer* os a etichy

to Onet of these fears mee that Mada. Coi1:lsded of 16 nickel and they ought to hare soveral -- OftebOdy with twoo

ii losktelat becaue* of radlooctice material. I could eugee 1? or three or ftour stare out there. This is 0t bard-asell for

a8 that Ilegay Slosel died of gahblitng end therefore .e should 1 thstae

IS Sot hae~s any gtebl ing in thts etate. 1 h h&tm .o.Lte ie0
20 The point hoing. that there are etringis to all

20 television, his final wards were,-t.ltoter hCneve hurt

St te" hins weshold bvioslyI Ok at Wht te O~eceu~t21 anybody. Se tre new livntg Is the age of Geodrge Orwell.
232 Sot the scotesdy are. what the perceived risks there tie.. 2ot bul .Il..wn reda idi
23 You ehould Suot amso the Paint that risk to a question.2 oBc t las2cernea
24 COleahus Would not have aa1id Strong the coca. if riek24dsgaeaicftomner

25 perotptlot had home his major driving factor. 2 k ol hudSLd"O t od htta
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I ohstln mn-.1 got blown. I results of whet we'r. doing to our *Avirmomnal. If the

2 The unfortunate thing about nuclear is. k hort term is . job. even if it' SO. 60. I00 tbouoeaid. i.

3 ccording to Dr. Gotfimn. who is on oonCieot. ofr M. Doc J it reall, worth the riskt of vit awe're doig to our

4 OPme*mohamr. and mmx. and at thole experiments. who. after 4 enIlroanent-

/ that episode. became a phylician and withdrew from physics 5 I had my mimmage oil .1law out bhr. to read to

6 entirety. meld over a quarter of a million people have died m you. because I don't read my not.. very well iny more. I'm

? tm ane proper statlitintl analyst* Of abet nuclear hea done 7 only 7, but I'm tnoroullly committed to thi. proilms.

a to our world. a And as I told my'friomds in blue. you're on a

1: It'. mimply unbelieovble that this world. 9 sticky wicket In Nevada. We have quite a loa history hero

I p eparently this0 chhna otlI continoe to .go on, At the mad 10 in Nevado. I came here flter I retired from the Air Force

it of World Wae: 1 writeon Churchill meld. Th. world wiil no- aI old went Into thb .l..orom. I'm Interested In .,Ildrea.

I2 on to tlb broad st.nlit Uplifts, u s01s the mad scientists j2 and our future, and our posterity, not our posterior. a. I

i3 do not ltke om domn Into a Dantem inferno. 13 hear nomw* f our Ireat politilcl lessors now ompreSmind it.

14 I'm Proud to be Assoalmted with Citizen Alert. I4 Wtm& lmost like Polling Potat1 no"admys.

Il This paper which I amve. they passed out tonight. i s MOat 8IS This programs will mot fly in Nmevmda. mnd

if orodlte and moboerly Statement. I ¢aemad it to these who ,m politicslly I will work my very berdest to olt a referendmd

I1 ere truly interested,. 13. I? from the people of Nevmda to mtop this program imedlately.

It N1ow, I know from the applause that there era m lb Therm's time to do it, hbcause according to your statements.

10 lot of Dennis who elm Interebted in jobs. mad I undertmand 19 we havo 3 to S yeses -- you have 3 to 5 years to Mhoe. this

20 that. TO&. I rmelly do. but you hbve children. too. And a 20 turkey down our tbroets.

21 000ple wm"m ego Co6gremo hoemed & reaolution d..el.$notin 21 And Ill of the fo.lk who are very concerned

412 Septelmer tle lath em Natlonal Chtldrln'. Cancer weak Th. 2? babout their job at tIb Test Site bome every right to be

2S SMA i dim yOimN . TOM boom Ohtldrmn. too, all of us bore. 23 concerned There aremnt a hock of a lot of Jobs thal mbrig

24 *Ieloditg the pmoplm ms thib panel. 24 in that kind of dou1gh over a lfetmlm., Oit if yon think

d ,'.ml`ly. yoU• te lateomoti to the lonbg-tare 25 it's bad here, look it tbe nuclear phbystillst 00d oI their
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I folkm Over there. I HR. 306I9STIIN1 My m iS Doris Barnsltein d I

9 One high level nuclear physicist an our 0 I ve in Boulder City. Nevad.0 I " 0 retired profegtoelll

3 tlec.laian pro$,em. lid I rmspact him fOr SPODkIn the lJ len3lneer with over 25 years experience in the nuclear

truth. the military indultrilal eomplex wea taking. not 20 or 4 UumineII. btom '62 to '1? 1 .e. .memnm of facilily

5 JO percent of their GNP like our people., includin the CIA. 5 operItian. of engine tlot ban No. I it U30E with the XE

8 have been sa)iag. Their program bow been taking 60 and TO 6 . nuclear rocket, So I belliev I'm #p@&klla with % cmeltai

peirent. But they're going to get their nlulctl 9hu. down d eree of alUthOrlstv what I have to soy.

m falstr then -w111 in this country. Why? Disount tboy I The "mJor shortflll of thim report is lbe lack

0 haoppened to the environment in that pD1t of the world. 1u complet ion ot tesling. This concludes from the tiot. that

Is In addition to Congresm passing the resolution 6.1 II ten :00 megwoltt and up to tln 2.000 megawatt resctorm will

d reg•rding cilldren. tih NotionslI Children's Cafiner Weak -- 1 be Involved. The care, will be motremoly radioactice. Th.

NJ COL. IUEPEL: OUS me mm. air. I don't "an to 1li3 f:lies prodrt iaetoriem mltobimbl ed an yoai' ipppedl

Id cut iou off. We are am Eo e.d moat b4 treatmd oath lb. bteost care

IS DR. KREISLE2: Waml. let's go tO men., 15 and caution.

l COL, hUEEL: Wall. Inv already -- This Amount of SRellemr material. nucloer and

iT DR. KIEISLER: Plaess. Tbat'. 30 semond more. 17 rediOolto matorial. im not mentionsd by may of you, 'o-

Is COL. RUEFPL: Wait. I've already given you 0 lb have spoken about. like & few Srems of hlgh-level nuclear

bminiute and a bait over wbot I gave other peoIle. So 1 -- 20 comte.c a. whom. nllmen, 0icm 70e you kIddlng'

do 06. UIE1LiR: Thb president of tlb Naliomel z1 o n a. Thb 9,0810108 ...pool

21 Amsoliation of Podlotriolats Weehly recently meld 1n weorm 3.5 I requirement of tian. of 100 during peok construclion and 70

22 teltimany before a committee of C~nlrmmm. 'It 'f u thilnk il 22 to 120 during toot operatlion, that's unrealislically low.

" is mail with our environment. just Usl0 throu0gh tbl center 23 My azpyerlenc as facilities operatlOns mamnagr of my

d4 ward, of lb. children's hospitals. Themk Y0". 24 :.apmrienco mfollo prtoefdro aiot

22 COL. R•IEPIL: ?Unik you very mweh. 2S 0n. doring Ibm Roomr project muclner rocket tstintg. tells

ASSOCIATID REPORTERS OF NEVADA -- 702/3J2-o17T *SOCIATED REPORTERS OF NEVADA -- 702/102•-1111

dli bllot bomitclvlll Ace., Soll I. tomI Velei. Neomdo II01 dl1 lo4 t Sannlville Ave.. Suilt I. LIn Voiei. Nevade 39101

SNTP FEIS 9-95



OSotuaPI I Document 1

I me that tote ,nvolv eanot or ton times the number of people I systems. EyS. atlone can usuallty run in thte mriess of 40

2 soul h4 e required. This wtil bet good for Chase folks wtto 4t billion dollar.. And I an speaking from uetnea

3 are preogoolg mor'e jobs for Nevada. It to tot good for the I j aagro h prioary.co::t:& tefl :,tates at the

4 overall peroonset exposure onwa Cututative basis. 4 Ntt Pitt aucet tOrlt. ottar So ts . .er

9The .envtrustentat *poact stattement pretontot 5 Corporation. the ttota plant. ottt int...nlg technotogt.

SIsferatana he am eoutta Of nucear. mante sca*tted tO o b existting specifications to work frot. ran out at core than

7 gieertortd, 1. milliton cubic feet of low tevet wshte. 70 7 son and a halt billion.

a "bth~ feet of mtixed mtote which the contor$setated to h t t,~ts on hYour ETS syteu ins spltt to is

I of lou leael and other chemicals. an unidefined quttat: ttin .t ..h....n. t:o a rer:otien. Isfwto

10 of Unstable reactive tmat'oeraOl *tetetag. ted thise t. ty to as to neparate. fitter. ahsorbt. condenne nut andI what have

6. It c.Inalt.. e-rreat no 1f 1a smwong. over aton of highly ti you. 09l percent of the radioactive gasnes oad priuae

.t roadtesotivis core material. You -- again. lot as say. youh 12 from the reactor enhaunt. I hane onty owne sore nentence to

13 deetleosn do met calt It vootnar maten. Call It taterial. 1j my

14 na~ll It staff. nakl it ayott'Othr .alao. a rote hb' any other 22 14 Designing connstruction of tht. systemsmunt. asa

Is me". ts sttill a rote. Th.in istO hell of a tot ot very t5 snto..tet Ithe Standard. net forth 1. the Code of Feder-al

16 hloghly radieoative mtant. period. 12.5 16 otegultiton. of tos0. for nuclear facilittien. Appendix A and

IT I " met1 rotated to the 913. but a big concern T :7a., ad that .11t govern your cost. It as for the aovhoe

IS to the taxpaying public Is the question of cost. Varltoun 1.4 8 reason* that tote atooed option of not to proceed with this

lB otast figuesa hae" boom presented withouit tOtono toc 1 projent esnt be Thankte .,ot

20 ee oetltt". ?be latest he regorttd ho, the August 14th 20 COL. HUEPEL: Thank you. No00. tet at oh. to

Sit Itoe" Of Ida Vejee @Oies-4motreal to stated to he t0 2t thoere atnyhody to here whto wst outt of the racet whenw nt taled

22 atileft to ftAlieft to the 130 milli"n atread, spent. 22 your oats who I.s till waitting to speak? N00e.

23 Thts to the mtoa ridicunlously' l*.-halt that 1 23 Are there any other sepakern? Okay. We've Not

34 Jove ever* heard. T"e X"auherle **"Tacticsoto 24 one speaker bore aod we'tl tnt his bn the conctudihfg

26 sa" omlitktnttm %teited sette or the off seat treatteet 25 npeaker.
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I Would yeusntate your full nme and whoen Yon are I below. 50 halow with the shbill factor. Is fact. oar weather

2 trot? 2 wse nolder thaw Alaska out there, and I nae really etesed

3 M5. VIDAIIA; My mane ie Anthony Viedasa. I get 3 that the environment Ste so had.

41 here at little late. I dtdn'~t got to see the presentation 4 1 don't hnes If that san taken into

S hecausee I workt at tote Teat Site anid I got here a. Nnon a. 1 5 consideration. hat I'm going to tell you. yoor scienttists

o could. After I got off workt It was about elghtt O'clock when 0 eren't going to workt in that kind of envieronment. I didn't.

7 1 got here. 7 Thats shy I got out of there. And I think You Might tahe

M y understanding. this letter. tn the prompeest 8 that Into consideration. berause you may have ft little hit

ois het-ofet Nevada Test Site ted Idaho. I worhed at Toa. S hetter timen at Ttt. it you've got ant Of the stuff already

I0 shirk So In northern redalia, back in '15. when the, they sore 10 art up.

At tapersung off on the atesic airplane. they woer still working It gut we cna easily do that over here. hodt we coo

I2 on0 that at that ties . I sorked in thke facility over here 12 cnostruct it on a year round jobt snd tent tt onl 6 Year rounid

I3 where they *rneently have the, the Test Site. where they do 13 bansis. They can't do that over thern.

is the sOeneSar tenting had See. of the other projects so had. Uf 14 50 I te. an ft', a. the people note ere there, I

Is The thilog I think YOU MY have tot tahoen Into 15 thinh they are prohably as qualifIod an we are. but I think

Is Consideration ICto In daho. Ites inslder that bell. w~hen 1 t6 the People on have here have a tot wear esperiffno. They

17 neat downe there, I as a facility engineer, ton I have to ItT have heen hnr. a tot longer than up there. The reason I

Is service costrutriotn. constructton "oat. are honeaftel I0 nald that In benause the weether I.sto had, theret's a btg

19 during the nttotrtise. hecame* you can't get thisgsr deo". t9 turnover. Thatas alt I have to thy. Thank YOU.

20 Sam this floor hoer? The igroundl to harder thee that. You 20l COL.. NUEIIEL: Thankt yolu very such. Therees one

21 juet can't de onsotnistlna lot the Wintertime at all. 21 tast speater. Wlould rau ettate your name . plemase?

2 Ad other problem are. "e teed Ito ride the hure '2 MoR. BABLICA: NikInt tahttc. I've sat here for

"52 ovr to the Tano. We oouldt't got to the Test Site or ne'd 23 about three hnur.nowon ted. I juet have one questtion. hod 1

24 he attanded sometimes at the teat site for several days 44 want to give you gootleano the rest of to' five inuotOn to

25 btecause of the oailher. Ce used to get 50 helen. maybe 40 25 aswenr it. And I'd like a very specific answer I'd IlkhO you
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to dso sOf the record. Fleasle tell us $imply. what in the I I Oeo eanswer Yeel question . retard to the thing

AI 2 UO ppOsof this coal Mar rGocket Whet 4s the 991`1006? What 2You hrseldh uMP aheut the Mars. Later this Mouth -0ear.a.7 3 re mesoin b0. eret Why? Would you tike to answer that? 3 nnoauoted th Mare Observer sod we are goted to got there

4 LT. COL. KAIER:I1 Lot "o try. The primary 4 just find Itbhsut 4 nuclear rocket. go. I ans.am ther, A0

a porpose -- vom remember this ts a t@ohoboalo program.. es t go toMars.

a the Air Faroe ts interested in, for economic reasosft. rae 'a Lt COK. SL~fUM tlseeoe atlgal"?

7 basically, to he able to lift things to &wae With s0ax1, lia WA. SAOLICA: Too. so useasooed mission. Which to

S beoaters. Ne talked of upper stages. second And third. w hot they Oheuuid he they should rebels unmanned steenoes.

0 atesos of rackets. what wtll trasefer ho. emtov tin g e ME ree We doo see to seed see to Wore. We *an do it

to a lower orbit to a higher orbit. We cao do that at less t0 fise Oith roebte. We coe do it cheaper. Without Aoy

it coot. we are talkingd in s"Vista of hillions of dollars withItpttil osof ie. othOlyowr gt. ot

12 ao Isovstesat of somewhere arounod a billion dollare. 12 get a specific answer yet. I seas. yes. we could do thie.

13 In addition, And we rostily haven't went late t"O 13 it could help eubmarine@. What ego.?

14 mob to o e that thie can he Weed for. but this kind 14 LT. COL. SAUNpARTEL: Walt. so have answered the

is of technology is also contemplated for WASA-type oissiome to 15 questios. That io in the report.

If Hare. sos to planets. Conceivably, you could use this for Is WE. BARLICA: Is there -- thor.is- pefi

17 power gooeratton for commercial power. This kind 17 religon. there is so @Pacif ic purpose for this project. other

Is of technology. I am talking About. Is tham what see --

to It could he useed for thinsg, You knew. mary-type Is LT. COL. SAUMA5TIL: Yee.

20 VOesel*. peow, for Nuotesr subs. It's hasically a poser 20 COL. 5tliPIL: I thisk the question has heom

At reactor. a gropulatee-type reactor. So the technology we 21 wsussred.

32 are looking at -- 22 Lads". sod gentleoon. thank You for rested

$3 0. DADLICA; So. is other serdn. there's a0 23 tostghbt. Tist heartng to Adjourned.

24 seciofic. nothing specific at &ii what this shote project is 24 . . . .

25 for. as (The heartng -sa adjourned at l0:i p.m.)
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or This Section Left
3STATE OP NV"Intentionally Blank

4 COlfltTV OF CLAM

d . Woroid St. Thoes. Certified Shorthand Reporter.

7do hereby oortifyz That I reported is shorthand

A (SleO~typol the PrO0esdtedst had is the AhOve-eotitled matter

9 at the ptace and date indicated. That I thereafter

to traniscribed sy simid sliorthasd nmtes into typewriting. and

ii that the typewritten transcript ts a complete, tree and

12 accurate transcription of or said shorthand msot..

13 INI WITIIS 111131101. I hare set my hand And aff ixed

14 my official Seal is MY office in tin costy of Clark. State

is of Werads. this -L-g~ of.,. 199,.UL. 02.

is d e d~h

20

at

24

25
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UNITED STATES All VOICE COL. BUktIL: liticoli to the Publica hearing o
PUOLIC MEANING

on %e ;Ithe Draft Loariomootsl Indenct statement (or the space

DIAF IIIMDA IPCTSATU 3 Nuclear That" I Propwltoao Program. Tweaks for cdn

, tonight. I.wlcm yut the cootsing, to the hearing. 6s,for the

SPACE NUCLEAS TEIMISL PROCLSION 5 welcome yourt inhvol~est and Your participaptifon ant vows
a p10055 a ecomments tonightt.

at the 7 ta Co1J m s e . and I'll be serving as the

SOELIDAY IM t. SAMIASLLECOON a providing Ifk'csrC forJ thas~ istt heerta. t as the Chief
060 smuth Srtf Street*St. oO00,10, tAh 6477 t1ýract Judge for the Air fore*. I as Assigned to boi ling Air

to I at I. .Sabai Washington. D.C.
Thursday. Ietce o. ta6

Is O aC astok p~s It tI' like to itrttoduce the other pantel *"ohre

12 %a here tonight.

IS Htearing offiacer COL.. JAM1 §WRP9L t3 Im the middle to Lt. Cot. Gary ksaegartet. who

14 USFjdcay14 to the Chief ot the Environmetal Planning btetflaoti at the
Prolsoment LT. COL. GAIT BLEELIA1

16 Phitit s t L ab 15 Air Force Conter for Itsviroccecntal Isoot tso at San

I A. tuereacotal Program tf Antos&*. Taons.
healer LM COL. "AT? SAUiIARTEL

IAFCEI-ElE k7 To hto left to Lt. Cot. Gary Sleeker floe the

Ito Confierctinif Agency MRS. JOIN LIPPIAT S$ Philitps lAboratory at Eartland Air Force gas* o. Mtexioco.

tsoltM to Now. Cot. aftsgartel Will 4ocorthe the
itt A.L.LL0 emetroccoctat Impact amalplso process and the result*oOf the

a t Introdutction Cot. Jaoee Estepet At saviroimentai analysis. Lt. Cot. - leeker msalt brief voto
kasakroeeltal Process Lt. Cot. Gary Inuftertol 

uo22 proposed Action Lt. Cot. Cary Sleeker all the proposed actiont and the alternatives for the proges..
Lct'tromentat Impacts Lt. Col. Cary Saussfartet

0:1 Cooment fqrtisi OPEN ,3 meIt.. to 8, Immediate loft, to

;14 4 4 Mr. JOAN Leppert. whe S frain the Department of EcoripoS
20 Reported byt Neretd St. ThOnsac. CSS No. ISO 25 Ftetd Offiace to Lao Vegas. solvels. hoe. ThO Department of

ACCAE PCTMC SAA- S/S-?SASSOCIATED MECODTEM Ff NEVA"A -- 703.,342-0772

4thL~t oo~vateAv.. titeI.Law Vegas . Nevelsolos0 411 Fast Sceaevaite Ave.. Suits 1. La. Vegas. Nevada 61101l
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I listorga to -hoat we call a cooperatbng Agency to the program I Flost. tORC~ttes heering witll he to too parts.
4 soil has Pertitcipating an the preparationt of this Draft 0 Durting the fitrot port. Colonel ftv"rtel &ad Colonet

a Etnvironmental Impact Statement. All Mr. Leppert witl he 3 Btee~or will proeset toforcatlee to "os concerning the

I avostattle to &ahwer qesettoms that yost may have concerning 4 environmetal &seect Aalysip s process performed for the

$ the Diepartment of Enorfype Incolvoeost oath thts Draft"c. 3 Space Nucelear Thermal Propustiono Porefe.
it As the presiding offtcer for thas hearing. I'm 0 The scemoo pert of the hearing to the pstblic

7 mat actistg as a Iclot adviser for thisacetiont. I alm not 7 participation portkonk. wnhere toe stall have on Opportatalty to
o here as An auttheritty on Draft hEvirommoetat Impact 0 cement an the DraftA govtreomeoat Impact Statement or to

* tstateent. aod I,,* not had anythintg to do wath atil 0 eas cleratrjog qutesttons esmti It.

so .gecetopmeitt. to New. thts heartc5 to intended to provideA

It *7 ostrpose her* tonighft to to IABoro that we tt Public formst for too-stey e uoatpAhestt the Draft II5.

It have a fair and an orderly hosairto. and that everyone mOO 12 With the sltttmate Viesw being to improce the decasion-maktng
I3 Sbboto to speak has a fair oeportusitYt to provide their 13 process. Tohat topoto emastre that the decision makers mat

14l input or to aot clarifytng qustiotnsc. 14 hemefat flows Your knowledge of the lcacl area and any

is Wthat I'd like to do at this point am to explain 13 adverse enovironmental effects that pest thank may resuilt froe

If to yost the pstblic hearing process aol the procelsirocs that to the propoed ogl tten or the altormattoocs to the actaion.

tI? we'll he following thise ocootg. hoc, the air Force has IT Let me map what thill hearain to mot. Despite

10 Prepaerd a Draft toviromooctal Impact Statement. or you'll 1S chat Vost eight have heard an the radio, it to tact a debate.

t0 hoet it referred to as a Draft 115. am the Space, Nuclear It nor to at a referendum. It's mt a vet oen the actions that

20 ?kernet Propulsion Program. That wst dome1c to acordaceo 241 have heom saclyzed to the Droft 911. TINe f ocus Of thin

at oath the Natilocal Environmental Pellet Acl Add the Air Force 2t beartat it man the envireonental inducts associated with the

22 et* neoot log regutlate*&&. 02 propesals Oiring otmteie Oy the Air Fore*. So ecement$ ont

4j; A" the pus"*eo for this hoersitog to to O8 aritg 23 momaovlrouam ta issues shostld eot he raesed at thim

04 for yost the resutlts of the Craft RI5 Sad roOtVG eNpoo 24 hearntlg.

is cl noset on the Craft US2. as Moreover. none, of the pane &Mooors that we have
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%or h tS teaagt are the Air force docieisa makers am the Ioc af ttonbroUght a prepared statement With

project. Uat sa edi In olen and YOU Con put at in the

he. bhan you case in tonight yen Were provided 3 ake at hepdUs. or.,d. a:. .o both. It .,ll beCarcn a

Instl a attndace ard.andvon-eraaskd't indicate en4patftlepbi

it f sc n~ke tospek tolil o ye ee. ckedif enS how. If von do not want to sake an oral

.ant to ask clarify& " questions. After the praetachtione stteo tnih.btyuoldlk topoieturlet

"h Cal. aneau rtel and Cal. Mlotker. nell1 have a Short 7 you say do so in writing. And for yonr convenience written

0 break. abont fifteen minntes dnration. Foll"Ining that break a comemnt *heat* are *%&aiable. If you didn't already pick

Vuin %outwl hae% a fats-smnuts opportunity each to speak or to 9 one np Yen can get one at the break froe the registration

in Osas clarafy ind questions. or both. toi table.

ai Noc. if ee have elected public officials hare at Any cemeCnts that are leads. Whether they are

la nie nash to speak first, tboy -ilk be called os. then the 12 given orally tonight or they are provided as uritkag. .111

13 public at large*. 13 he given equal consideration to the decisios-makingo Precess.

Now h. I'll restively call on emabers Of the Pub lic 14 In summary. I'd like to stress that tkss* is your

ad5 at larg,* tieing thoase card@. hAd 1'll be doing It inaI opruit op oid the Air Force with any information

it rendon fashion. I'll shuffle Ihe cards up here so that :, yo~u sayahtare roegarrdiog environmental factors thai are

I? ese~ryone has a tsar opportunity to spemak first or to he the :1 uinknec to.us:and to have inputs into the decisions that the

is final epeal r. If you here .ol faile out a card, or if.* as 15 ir erce mut ake regarding the proposed actions.

I9 Wae* going through thie first port of the briefing toniht lb ho. Cal. hosaagartel wail describe the

VU Vou have some clarifying questions, if youill hold up your. Io enniooroliseilt. pror as.

ill hNed. we've got sane people that will give you cards, fill 4a LT. COtL. SAVIOGAETEL: Thank you . Cal. Enepel.

92 thae out and turn thee in. or hoid thean up aod somebody nailk 2k Good4 evening. I'm Lt. Col. Gary laungartel free the Air

33 case and pack thee up. or just fill thee out at the break 23 tarce* Center for Enivironmental Exceellence at breaks* Air

J4 anal turn thee in me that they can he put in the stack for 24 tore* Base an Tenase. Our organization ts independently

as tone people that 1 .nih he calling. a5 conducting the* environeantal lapeoat analysis process forth

ASSOCIATED NLPWarENS Of NEVADA -- 70113ga-gyya ASSOCIATED ItEPOIITESNS OF XEVADA -- 70.11023B-S171
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a Samce# Nucirar iheroni P'ropulsion Purogram. a the Space huclear 7hermsaI Propulsion program. We expect to

J Tanight I will prement the schedule for a accomplish the record of decision in January. 1693.

i ýoaplvtingf this ernsironeentsl aspact sonly6is Process. sod .1 A copy of the Draft [IS wasa sailed to all groupe

*4 1shun hno the present public comment period fit$ into the 4 and individuals who requested one. In addiation, these

5 sacheduie. Ill als discuss the scop ofth tudy, sod i~braries in Ithe tate hat:oy vial far rvi.

d thn Lt tel Gaybekr clpset abrfigo the A Aso, a moysy he arequese tonight or by Ocraila t us at

7proposed ar-tion end the test location alternatives. j7 this addfess.

a Lastly. I naill proeset the results of our 1 A In addition to tonight's hearing. crittes

C salyia.B cmets an the Draft Envarocasestal Impact Stalseest nail

(ma tan rchl 13. 1992 the* Notice of Intent to a continue to be accepted at this addroes Until October sthl.

It "Proepre an kn~iraineestal Impact Statement ens published to it After the comment <--d as aver. se srill evaluate all

lIdthe toederal Ilegister. iS coonaents. both written and oral. and perform additional

iJ I-our mcoplng coetings seres held in April.,lOS9 13 analysis ar changes the Envir ~neenal Impact Statesent chars

14 to reeieroets free the public concerningo the 
scope Of 14l necesary.

IS isue i be addressed in the,E[ovirossntal Impact ISA ain as n Ithesopin process, equal

ILL Statement. or LIS. I considrtio call be givn toalcenments. -bother they

iiIAfter sceping. Lae csllmcted the necessary data 17 are presented hare tonight or received prior to the October

is iano conducted the analysis. The Draft EnviVroonetal 10ac aS 5. 1*92 date. Comments received after October Sib May not

iv ~ ~ ~ ~ ~ ~ ~ ~ ~~I Ibeen earheetdics toih sfidcth heiC be otnsideted in the final Environmental Impact Statement

2u 1L.A. Ealvironmental Prate"tion Agency on August 14. l9S 20S because of sced ule contats

4ithe Public' Comment period will extend until 2I Once he raeiW proes as complete. we -all

d2 OCtober lila af this year. The final 91tS isascheduled to be d2 produce a f anel Environment&) Impact statement and mail it

45 1u0attlelrd in December of l0112. Once dOsOLets. the LIS eilla a3 to &ll those on the originalI Draft Environmneals Impact

44 tbe Used b% t he Air fo0Cm to help decide wetherb or net to d4 Statement distribution list. as well as these elhn request a

.75 iar-r~d %$il Ihe lest program to validate the concept behind 25 capy between now and the nailing dote.
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IThe final Invirommesatl impact Statement uuill I Propulsion tochnoiogtes have been and continue to be

2 Include ceonslts received during th,* public revive period 2 onsiedered as viable research, options. Mosey.,. toe Air

j slid our responses to thae. cemlents. 3 Force considerm the particle bed reactor propulsion

4 Following completion of the FI.13 the Air force 4 tochcol0gY to beeo sufficient developmental potential to

5 and DOE will cuasider koviroeaentai Impacts. me well as 5 cati ontinued Investigation.

6 other factors, suck as economic and technical Considerations a before we go any further. I'd like to ..plini

I and Program goals., before deciding whether to proceed with I how the SNTP program wsa formed.- Approloiateiv Iwo "aest

4 the SNTP prograss. The decision will be documented in a 8 ago cork was begun o an &JIEnironmental Rapet Stl seene to

* record of decision. 9S upport certain decisions concerning a classified program.

to Now. 1 would like to present Lt, Col. Wleaker it0 and particle beil reactor technology was one of the

IiL from the Philtlip Laboratory, who will describe the Air 1i sttal-of-the-art technologies beinig developed under hi

12 Force's Proposed Plan for the Space Nluclear Thereal 12 program.

13 Propulsion Program. 13 However. bocause the program woo classified, the

14 LT. COL. SLEEKES: Good evening. ladies and 14 Environmental Impact Statement was likewise classified, and

i5 gentlIemen. I'm Gary Sleeker. I's the program manager for it prepared without public participation. becaus, of changing

if the Space nluclear Thermal Propulsion Program at the Air 1S mission requirements. the program, Code naseisd Tisborwind.

I? force's Phillips Laboratory in Kirtland Air force Bess In 17 was terminated.

is Me. Holvei. lB The Air Force, however, recognizing the

iV Tonight I'd like to tell You about the- Space 19 potential of the particle bed reactor concept, took over the

M1 Nuclear Thermal Propulsion Program mend our proposel to 2i0 responsibility for developing the particle bed rescior.

i1 develop and to sltillato the particle bed reactor propulsion 21 The SUTP program office asa formed in 1991 to

"4 technology. 22 lead and manage the development effort. In assuming this

93 The SHTP program's mission is to develop and to 23 responsibility. lbs Air Force determined that rather tham to

24 validate nuolear reactor technologiee with potential .241 rely1on the clssfid Elivir oneentl Impact Statement, about

42 applicatiom to advanced spa"e propelolos systems . Several 25 hc nthe :ublicknew nothing, -e would Prepare a new
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1 nvironmsental Impact Statement for the program with full i Engineering Laboratory, wase under consideration. However.

ipublic participation. a am a result of our Investigations. it w&am eliminated fromt

3 is short. the Air Force wants to fully develop 3 further consideration due to the presence of significant

4 and validate the particle bed reactor technologY that wans 4 cultural resources..

A started under the Timborwind Progroa. The Air Force goal is 5 before we get into the details of the program

a to dommoetpate tbe feasibility of a particle bed reactor e and #Pacific@ of our proposed action. I'd like 1 rvd
7 propuietons system that could be operated Outside the 7 lay Persons& description of conventional chemical mand

0 atmosphere, in space as an advanced upper stings or an orbital 6 nuclear propulsion systems and why the promise of nuclear

N transfer vehicle. 9 propulsion is no profound.

iii As stated In the Notice* of Intent. the decisione 10 First. the ultimate objective of any propulsiom

it to be made. basedn is part on the this t15. are: 11 system is to produce very hot gas for propulsion .

14 A. Whether to continue the SNiP program 12 In a conventional chemical propulsion system.

i 1 through the development of nuclear ill two fluids. 4 fuel and an oxidizer. are abe~d and then

b4 theeMal propulsion technology. 14 burned, When proper combustion occurs. a large volume o

Is S. Whether to coastract sind operate a is hot gike is generated. The hot gas is enpanded througha

io validation test facility. And 16 nozzle to Produce thrust.

I? C. where to locate the validation test I? However. there are but a few acceptable fuel and

toi facility if the program, is to centissae. l oxididter combinatione. The efficiency and performance ofr

19 Tw *s&stes are being oni"sidered for locattng the lB Chemial1 propulsion1 Systems are limited by both tooparature

21) valadigties test factility. and both were studied in the 20 andt the molecular weight of the gas after lb. combustion

21 Einviromeatal Impact Stateamet. Gas Is at the Nevada Teot 2i Process is complete.

;92 Site, amid the other to at the Idaho National LEiigiserlg i2 A nuclear propulsion system contains a reactor.

*23 Laboratory. 23 which replaces the combust ion process in a convent ional

94 Whsn this onvirmesmLail analysis was begun, a 24 Propulsion system.

40 third site Called Quest . also at the Idaho Nations IS Thus, the reactor essentially becomes a very
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a powerful boater. hbasting a minglet fluid. the propellent, to a Sis lutvild distlilt performance adventailit.

4 Very high tem"PertUre.. The PPROeJISAa flows thoughS the 2 The Pe wiould use spherical tool particles A

Jreactor. becomes very hot. to expanded through a nozzlle &ad Jtypical tool eICOOlt could contain man% millionse of thror

4 produces thrust 10 the so." manner mao 9CORemttoOlA rocket. 4 fool parcticles. each approaisately 112 millimeter in

5 both cheelScat end Nuclear propulsion system 5 diameter, or a grain of send8. A t~pical part-iol contain, a

d temperatures are limited hy the material capabilities. which 6 bernlel of fully enriched uranium-235. surrounded hiv a porous

? limit omerating teeperature to about 5.000 degrees 7 graphite buffer layer. Next ao a b~gh-diemeat) graphite

a lIshrenhI t . C layer. which to surrounded by a final laver of ailcn'onua

o ut the key difference betweenCthe t"e 0 .&?bid&.

I U propulslion evitat toe that with C nuclear propulsion soete" Il These Multiple coatings provide containment of

IS we ion choocse the prepeilelo. bly choosing the lightest t LI fission products and prevent the heated hvdrogen free

14 propellant. hydrogen, a wuclear propulsion system can be 12 damaging the kernel material,

Ij molde wor@ then twlce an efficient as a Conventional Gt.13 Loch hexagonal fuel element includes a neutron

14 While that IC a very 6lgsltxcaat result. Itin 14 moderator material as the outside. a set of conctentric

13 effects are evem sore dramatic becaume* propulsive 15 frits. or filters. sad the fuel particles themtoelvee. The

is efficiencies cork in a very special soy. The theoretical It concentric frite are devices that structurally support the

17 effect of doubling the propulsive efficiency iC that the 17 fuel particles chile allowing hydbogem to flow through the

IC load-carryingf capacity could he increased by g to 10 times. IC material and cool the fuol particles. Flow paths through an

IV~I ele1menitt are thoea illustrated Is this figure.

40o ftoveer. Sas a practical matter. we cam s0e real au The emttre fuol element asembsly could be

41l cost and ceight reduction by a factor of 2 to S. This woait 21 surrounded by a soutron reflector. Schc as graphite or

"2 a lreowesdous monetary cartage If 0 "tof. high perforemace, J2 beryllium. to enhance reactor performance. The particle bed

Al nuc lear propulsion syste. can be developed. 43 reactor configuration under comsnidratiom comsists of a

94 One nuclear technology. catlled particle 24 closesly packed array of heoxgostal-ahaped fuel elements.

AS bed Reactor. or PER. is Viewed by the air Force sad others AS -hick YOU 0ee here. surrounded by neutrom maditratiffg and
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I reflector matelta~l anld them reactor control devices. I Path$. hairin operatIon. too temperature bydreges @sit@ the

2 The une of an array of hettagomal fmol elemmSests 9 propel lant task and estore the pump &act ion of the turhopump

j allow* the option of a soguier design, where the muaher Of 1 &as*" IV .

4 elesmete could be tailored to preduce the desired thrust. 4 After ealting the pusp. the propellant in

5 1* your right tC the *eng"m. there. 5 delivered to the reactor. whore it io heated to the desired

eThe general concept of am esgine. or a e teeperature. A small1 portion of the propellent as bled off

Ipropulsion system navolvmo the use of the Partlole hed I to power the turhopumep itself. liad the balaace IC

C reactor to heat leow tempterature lIquIod hydrogen to S subsequemtly expanded through the nozzle.

5 wery-htgh-tepo~rature gaseouse hydrogen. The hot hydrogen is 9 The pressure voselmozzagle a&**m"IV wouldI

Ito sot burned. but simply exhausted through, a monsle to predlic ito provide premeuret containment and structural support for the

It thrust. Ii particle bed reactor and collect hydrogen gas from each

12 The major goals of the SaIM program Isolude the it reactor fuel *fement and occelerato the gee through the

13 Sichlsvedent and control of predict"d Nuclear poser levels. 13 throat sction of the cozzle to gene~trate thruet.

14 the devetoesest of materilsl that ems cIthela l ied th14 This leads to the doesription of the proposed

IS extremelt5 high operatiog tempearaturce nell hydrogen i4 validation t08tIMSC Of the pertidcl bed propulsion

ad envuronoents. anod reliable control of Isw- ItC1 technology. The proposed tooting could desomoatrate the

17hghtmertr hydrogem propelloat. 17 techinologfy through a Cerise of teots over 5 S- to 10-year

IS Is additiem, to the partIcleS bed reaoter Itself. IC period lesladlf to the validation of the Particle bed reactor

I9 the principal coampon&at of a comemopitual propulclons systein IC concept.

40 are the propellant sacageset yoteS,. mges the proeaere, 40 AC shown in this slide. the teost are as~uesced

At vessellmozzle Assembly. 21 to beglmf with fuel element testing. over as the left, land

24 Ib* propellant easuageeeit syclems provides 22 Culaimate In testing of integrated system$. Specifically.

;(J controlled flowa end prospere to the react~r Sand other 23 the test series includes the particle bed integral

294 subsysteme. The propellant sysmatc~tem olces oount ins 24 performance element test. wnich we call PIPET and the sngine

Jb Sirovtaitalo for temk preseurigiatlets and conditioning of flimd .43 itoegrotion tests MT)1 as call am tests of grounad test

ASSOCIATIL ltEIOIC Olp NEVADA -- 7230MS-0179 me ASSOCIATED hIlUSTIthS OF NEVADA -- 1021382-4176
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I arttcles. or complete 0041050., All these test.s "Old 1te produce hot hydrege. to Power the toarheepe (Or checkouat.

a 90.01.w r'eacters filled .sthas a test Wtl 04" glatss This period0.1 wouldOft*1111 COolid*oe ina the Control and in

.5 eros.'"j esotate"d tfaclities, . the PPOSeltast teed Dynamo soessfary to al110. p*taealdnsg to

4 lack test series would be *&totally pleme~d to 4 the, *ad&" system tests.

5 [nclude written pn,"oed,nr &ad toeroo to-IQ. &,A eppe-*I, 11 The iategratsd system tests. or whkat we f.ai1

4 lab tst oqesce00.4 god~ a compreheasive safety 0 fst4we1 teat articles. would be a e"rise of up* to ton

I ~ ~ ~ ~ ~ ~ ~ ~ ol bsleeblr prvlt roe 05 e grented. I rmeaters "back gradvslig, ampreeeh the dosired portormecace

CThe aMultiple ftool *legeet toot*. or east " fell 0 coastatsoma. The frees" toot article desing would evolve

V VtFT. *Quild be the farst eelt-OS1ata044. peot~-prodga~tme 0 from technical isforuetion derived doeraal earlier testmin.

to partianle bad reactor toot. These toots seohd 40"4"v a to These tests .0.14. thgreogh a prodreosavely

11 reactor aboust the sat%* of a 56-9elee. drum. oad would he it *spending leeS program. asupose the *Palms to the fllna

12 usial to deom to~ttat the borforeesoo.- eerealiltY sand i2sefrae 00001110M Profits 1 tems o 9pearatere. pressure. flew

13 relabmoility of the fuol *1smets veiwetPe for the SUIT 13 rate. sod eseleer radiation finlds. TWe versions of these

14 prosrso. 14 $rowaud toot artilvel wetid he tooted. They aer reofrted to

is seach of the auqclear Core* laevlved 90 the** I tO Wa. -r~ ol- sa full-sle-e. GAis.

ad toots Could he sqahiected to five eperatIMN cyolee at a 46 Ohee fftatlet&O&rV Ogratase are asoeciated kath

a? mailatme power loe& at As o megawatts ter as teed as 500 I? the earlter PIPE? toStlsg. agatlGI" oul b01 e tooted in the

if seCoods *ech cycle. Thts to the senerg eqotwatoot of a to soos l m tonleitty.

to b"oted 141 flylted for 41) minutes. up to too of the** tests to The 910l1-68,al6onesm test *or&*& dememotratlsd

Was MY he cnestedetod as roar. ~aI @mop 0t *al tele h remoeter "pOration With ase ea

at nomemolasr turhopusei testsý or baot we call 41 Clentral hardware end a fell gooleoeet or leatroeee ttetem.

2.5 engise laetgration tosts. would he designd to deommodstrat. 22 Then utit-segaO system would oopeoliestely he the stae Ot a

22 thei profer fusactajo of the presoltoat manaedment system 23 small automobile.

24 .&tthoqat an oeerating reactor Io the loop. A smaeohfOp f they 24 901 lisle tac 0401 ha e perorme~d ems oa of the

as oc4t* sr ystem smald ho tooted using a gee gaogerato system 35 tslI-segal* fl~a. Thel %*@to would boamil we tree zero sower.

"MIOIATO "rPoomI 4W WEV*3 -- ?021/00-on? LOM0IATIM KP00TIS Of NEVADA -- T§21032-4779
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W.o o power. to epesrataeel pwe r madd tempolatore.. Them* I The coeatrel oystma would provide required safety

a teste amid4 deoomtrate cesetrollabtltty a"4 stability at 2 a"4 eOtarel robottem. for all oeeeetieee at the fe tty

.5 foll Iposeor 504 the rapid start-asp aml shutdoS seager 3 The system would provide rmsuts osatrol of all (emotions0

4 complater costrot 00.40 for a oaeestod fell mission 4 Goodavisto with the toot systems.

5 feetaIlI. 0 to addtttem. it woutd give visual lodicatiem of

0 Each toot esauld he Is order of a few minutes to 0 crittcal system paranters and status to assure note

1 duretue. The moan tine ef a full power remcotr. sbtesh I oemirattons during alt phamao.f the esperiasotel progroams.

I set this on"o could he 2.000 oogumitte. For mp layIdividual 0 The 0gb-setol fo~hltty wouldinclude a teat cell

p oor* "softly. It .0.14 he spereaitesly 1.000 aood. The 9 to &soedmadggto the major ecepeamoste o1 the reactor for the

to onergy produced trom duch a toot would he oscnavalemt to a to Iisttal velidatlee teot*.

at beAmed T47 f lying for amp shmstel feer mode a half Waurs. Is The oeeteeoo~t slatee would ho provided! to

Is WOea" e~os taetltty esatte that fully giants 12 ltmtt the roleas, ot fission prodeots &fill.1 sao jliclude a

13 tootimed roqetremate. oosrelltlOO of a art toot taollity or it bartier. evalotlue the remoter a"4 partimes o1 the eflfueat

14 estomlaove .sditttesietle Of sIN 6311114100 et~ltty 68Ms r ipt"o. 14 treatment system.

Is peat eIlade. is The preaoose field systeme for both the 05gb- e"d

td Ao shaw m th %is elide, the mina tester" ef a is full-meale tost facilitties "mid4 oom01st 01 two major

It oub-seel* feotlaty .1014 tests"0 0 oeetral osoples. Al Moeb-syoteme' The cooloant supply system. a"4 the effluenit

18 gaemlvaisal aetrwoetati saml c04ontrol system. a toot cetll. a to treatment systote.

t9O semlmesat 3Settee. as 00,104 supply ootee and &S elftiwet to The e*"last supodply opotom would be 0.0000.401f

211 troatost oylatem. 30 the liadregem storae# system, the hot tom sterage system. and

21 TIM omintrel esioplex would be a shielded. 25 the papes a"4 walves tea diolaihelled that o..glant.

as resnteoed e"Seert hot IdledIMske freeubshageso to the 22 There aeye three *&jet rosesaee f or kacorporatiled

23 foacltty. settivttlos iflsvelvisd the toot em6l. 004t a System E3 as offloeat treetemoat system to the tost facility.

24 to p.0.140 viiveO ourvotlloao beaer the *%tire toot toollitty j4 firot, oao Of the lEmig ef the tootled is to

as wongld he emmerelled. : 5 valtldet* dMISagdga malao. The poentital tea rolemean a
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I larger esent ii of fteiese product iscremages as the I toil"oBad object ives:

2 Operating! parameter* &Wpe"&e theme limits. a I. Ember. that the radioactive material

3 160 *steeil*" of radiesucladee &ago the suggest 3 materiag! the eff iientitreatesmt *Yates

4 Ott fee" ON facttisties ere regulated by the g*-4r6WA*tsl 4 rules ise ts a sub-criticali gSocilit"

5 ivoleciase agrair ioseacordamee stith ike national 9640010m, 5 2 Cable tke toot article efflu"at is

* Stsiar"do for Ustrdews Age Pollutants. ebacb spedlfies that 8 teepeargiurea acceptabl, for Roresa

I tke eaisotsas shall amit Oesed as asinei that would cause I eaglisearlag materials used to Sao

5 ask member of the publslie ts receive, to any year. as a tresisest Syes&@*.

IF etfectaye 410#0 Eqicll eel i to I stilireestgea eeqaivalest 3. Sessee particulate*. debris. halogens.

iUl "ea- of mlliteeks. per year. 141 &abl Isgase and vaper pleased O ao &Mnsssto

at what* ike Notional Aseissin Staindards ow allow It frpm the efflusat stress. Led

12 a member of tke go lie to reseiwe a do"s of 10 soIlIit*ee is 12 4. flare the reomuiisg hydrogen gas go

li s sear. I te UFT program would be esmaitte is a "aesi oa iuss1 the oisoeskere to provost the

14 of d aillireeis per year. er 36 peroesi of the silo-able 14 accumulations aid psistetiol dioetomtsoe

Is regulatery limit. as of ike bydrogem is ike viaciisti Of

to gecesd. boe""" ike SOWP program is a Io the test coll.

I? dewelugmgestal programs. there weuld be sgees mikeettiasity is I? AN efflun 1051miterieg BYetes *ould measure Ike

is actual composition of tke effloest. an effluesi troatmesi is radioactive and particulate conteft of ike, discharge street

us, system "eul e*our* that ike esistesie from palae is eR a real-timet bas IS. This woud tosalrt the, 0oerator to

90 actisities would remain strass the program gealse under all iii r`61010411 Of radioactieits and/or oppromaebasogasy prescribed

31 peetulated resutme eferatieg esenarass. 2i limits.

3 ird i t is a paie l pekey is reduce 4A The effluest treatment dealgs& mould also Include

60116ad ctsle discharges, to a level that is an tow as I4J AbPrOPriats shueldiagf to Provost werker sempowere to ioniZ~tim

34 romeouelkly sachiesbls. 24 radiat ioe above Acceptable levels.

asb ITegi -"oul be designed is seeseplas t ie as Coasiructien sad/ior .odifiast~oft of facilities

A58041a15s sgPoetg or YaL -- les.."o-UTS ASSOCIATED aSIP04uI1 OF NEYDA -- 702,3113-4776
4il tost @oemewill AV@., Suite 1. Las Vegas. Move" "lo0t 4s1 a Fst BsboysecIIs Ave.. skaite A. Las Vegas. Nevada 49101
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I s necedt tok approliaeetely Is to 34 monthe for both 13. Fiftsen kilometers maniges distance

:la Ik bsb-sereleo a'do the full-scale test facilities. witts ansi to the "seeles urban area. And

asersq. work force* of sbout 36 and a peak sork forces of .s a. flideral ownrship of the facilitiese

ob* bIOUl1.1 4 Most slide.

Ike usteier of personnel on site during 5 The Saddie Nountain Fast Sate is located in the

opro-uherstione i ctivit ies at thes sub-scsi, facility "Ould 6 center of the moe"ad Test Site. sobuih of Milne *meatais load

7 he limited to about 3U security. tecasmical. ofdainisirat ive 7 and west of Saddle Nountain Sued. The disetlane to tke

a and maintesnane peresonel. the pre-ope~ratiomel staft of the 6 nearest boun~ars is 14 siles. *and access to the hae"ad Test

.4 fuil-Ssciv facilits could he esomoufere between SO1 to gO. toi i contral led.

iii tiur~as actual testingr operations for both facilities, the iuSaidd I os Mmteis Test Sits mould require nec

inube 0 prsnnl n st would he reduced to a siflisoi 11 constructios for both sub-scale aned full-scale teot

ii peroating *ataff 1f0 r ta I indvduasl. sll of' tl5 1i9 facilities. Other isfrastlrotutre reeuiarad tot the site

j1.1 ocat. d olihim Ike costr , la rouples. 13l incl udels po wer It es* . phase li mes. roads. a deep eater, w ll

i 1Tke resulting population increase in the region i4 andl "ter storage tanks. Trafepairtation isprosenents would

iS couaimld he appo xeimately 70 as a result of sub-scair 15 include new eite roads and Ike grading or the esislisgl

Is operfa ions and IZ0 88 a result of ihe full-scale Operations. 14 access roads.

11 Iwo. sites at LMC Installations have twe" 17 Tb. coRataised0 ioot facility is located in the

15 i'd esilfied as suitable locations fer the particle bad bc no.rthern portion of 1111L. or lidaheoo Nationel Engineering Lab.

is ~ ~ ~ ~ a cainiets aa e IeSaddl N0 ountain feet station IV northeast of the antersectios of Lincoln Soulovard and State0

~'.-li a th flen fst Siteand the Contained Test acilitty XU Sklkbo, 33.

*1 ite at Ideasho tional tafginering Lbrlr.41 Soss existing foaclities to eupport validation

the priscipal *xcluoioeayy criteria considered 4a testing ace already located at the Contained Toot Facility

JJ in the site-narrowing process wort; 43 site.

Lis I. Similar Nuclear actsIyties conducted 44 Latsting facilities consist of 4 recel, ins.

at the isstmillstien. 1. asemb5ly and bat cell fecility. a conto.-.,n stpruture, a

OAbSSIXIA611,1 kiillikill A:00 luguAlA -- 102/362-517T ASSliCISTIt, NIPOTERS OF N9VtatA -- 1021382-9776
41i ofest ý bmeaie t"e. . Suit* I . lU; mitrga. Nasced stids lii1.1 East cll AV&.. Suite 1. Las Vegas. %#Veda 09101
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I control buhokr. pest-radiation exsaimation facilities &ad 1iiO-sr110i sltrriisii11 *ould r*,,It Ara the All 1orce not

a administrative syatem. , pi'0t*#Ainl wiihtheIn particl, bed reactor ,levelaopmsnt end the

.1 An approximate ome and a half mile railroad .i iolii~l-t tooting p~rogram

4 track connects the eoataieNat structure tO the receiVingt. 4 Waiat I have presented here is a summear, of our

3assembly slid hot coil facility. A security afence with guard 5 proipose I to develop and "],ndate the FBN proptulsioni

6 stations to also* in Platt. . 1t-rlt..ogt. fMAt,, core detajil Of the proposed action are

IA number of modifications to the existing Icontaineud Atn the Draft knvironowental Impact Statement

a facility would be requiired. It to likely that the contoles V ti, COI, 0umgartel will unit prowatnt ties

* building would have to be reconfigurerd to accommodate thet 10 eti~onitentat impact analysis for thin program

iii tests,. and the recti, iii. assembly and hot cell facility may Ill If. CO)L. h1AUNGANTELL Tis Draft Environmental

at require modest modification to accommodate the hot teat 1i impact Stateftent was prepared to comply with the National

12 articles. 14 fevironamantal Pot- tcoAt and the Council on Environmental

13 Engineering Studtes have Naem inititetd to IS Quality regulatione. Efforts weare made to reduce the

14 deoterhine if the Contained Test Fecility or ehetther near test 14 moeellees hulk, to write in plain language. focuie only onr

I5 cells would he required for the full-scale lest. Nete teol IS thomse issues that are clearly related to the nioomt

IS cells. if required. "mid1 be located adjacent to the 15 end to integrate the EIS with other documents required as

ii Contained Toot Facility. 17 part of the Oecision-maklng process.

Is tie. of the costatinsent structure a4 the tost Is The analysis focuses on impacts to the natural

IV cell would require construction of process fluide star&#e IV environment that may occur as a direct result of the

4u and piping. tile effluent treatment Oregon and the liar* ;9i) particle bed reactor development and validation tenting. or

All stack. Englneeor~oa studies are underway to determine Si1 indirectly through changes in the community.

42 renovationg requirements for the Contained Teot Facility R 3 esources evaluated ar air quality. bi~ologiclal F
23 vessel. 4233 resources. cultural rsources. oil and gso* lly. noise and

44,1 As required by the MIl3atineI Environmental Policy 9 4 -satr. both murface and groundwater. indirect changes to the

25 Act. the* mo-action alternative was also evaluated. The I26 communuity that Provide measures against which environmental

ASSKIAT9D NSPORT]EN Of NEAll -- 7821342-07711 AISCCIATED ShEPONTEIRS OF NEVADA -- 102/343-6776
4ll EatSeavll Ave. Sut1. Laee Vegas*. moe"ad "lot 411 Eest Bnonneville Ave.. Suite A. Las Volgas. Nevada $0101
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I impacte could he analcead including chaenges to the local I *amsumng for purposes of determfinting miazimuam Impact, that no

2 employment and population. lend Usew. aeslhe0ticD. 2 persons from the local job market would be employed. result:

3 transportation, and finally, utility services. J in only a 0.04 percent population increase in the region of

A in addition. lessce related to the current and 4 slioficoe for SHlTS, or a 03.2 percent. or two-tenths of a

5 future mametwiswent of haxopirdoue material& and usaget ars b percent. increase in the region of influence for CTF.

0 discuissed in the document. Because the proposed action 6 AN UNIDENTIFIED WOMAN: Plardon me. could you

Iinvolves transportation endt tegting of nuclear materials, a 7 speak up' We can't hear you heck here.

0 considerable amount of health mad "afoty analysis was done 8 LT. COL. DAtlltANTEL: Going heck to the slide.

b to address radiological as w0ll &a nonle"diological impacts. 9 peak increase of 100 employees assumed for purposes of

to If. as a result of our analysis. It teas il0 determining maximu impact witk no persons from the local

It determined that adverse enyiroaMental iDpacts NAY Occur i1 jtob market would be employed, which results in a .04 percent

fit through leelemenatailn of the proposed action and tooting i2 population increase in the region of Influence for the SMlTS.

IS alternatives. the potentig alatitgstion samagurea were 0 and at 0.3 percent Increase in the region of influence for

I4 identified and ana lyted In the document as ealt. 14 CII. A mazisuma of 2 percent increase in total peak year

I& I would sow like to PrOSOst the resuilts Of our i4 employment would occur at 11TS. or a I percent increase at

is analysis that are presented in the Draft E15. Both 16 INEL.

I? Validation leot saite, locations were analysed at the same I? This elide shoes the Utility requairemnts for

to lesel of dicetai. The baseline conditions assumed for the 9t. the SNIfyl program at the too alternative sites.

#b purpose of aaalysis are the existisgl conditions at each I9 Uader energy. there is sufficient power at both

2l) location. The followtng slides .ill shta" the comparative 213 SHITS and CTF for sub-scale testing. Supplemental power

l at Impact betweena the test mite alternatives, exceludingl the ;91 would be provided by mobile generators at the SlITS during,
34 n-act11on alternative. 22 gtround test article operational testing. oblat Ie generator

343 this slide shows the maximuom projected 23 nat be required to provide supplemental power duraing peak

at peselaitiom call employment *(ffacts from the implementation of 44 demands of ground test article Operational teoting at the

ZS5 the SKftV program. A peak year incerase of 100 employees. AS :if.

ASSOCIATED NMDOTE* OF NEVADA -- 1021383-017@- ASSOCIATED REPORTERS OF NEVADA -- 70321382-6770
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I Under Sol id waste. an aver*$* of 05S tons pee I at that site. either

9 ear of nonhazardous waste in spotgted from the SNTP 9 Thisdlie shows the traffic impact. or

I4 prowessa At the hIS this is iosa than k percenit of the J1 increased waploices travelling to either hiS or INLt A

4 tota~l *#mount Of .01.41 nwaste generated. Anal would result in a 4 mai050W of 5.0 percent increase is traffic is expected along

lirohillble increase in the anticipated life of the disposal 5 is. 9,5 to fSTS for construction and a saaniua of 3 percent

"aO s i Iict). 6 inres dul~nJ operations

*At the INkI.. a new landf.i wait he operat ionsIi I Assuming that most employees at INtL. would use

111 lOBS. Ib erefore. a negligible impact on the landfall at commuter buses to get to work, the 551? program would caose I

wcapacitt to *spected here. V a 4 percent increase in traffic during construction and a

III kinder wastewater. at SNTS. the total esttsist* of III percen t increase during operationsaon State Rotoe 33. None

1.1 a.4011 gallons per day of wastewater would ha handled by a it of thieme traffic Increases is expected to cause adverse

I- hno septic system planned for the, into the SNIP facility 19 iaspact to the level of sgrvice of these roads..

iji 4esign. An additional 2.400 gallons per day of wastewater .I Tb. sent two glide& cover the transportation and

14 at CTF would be well within the capacity of the exiating I4 use of radioactive And nonradi oactiv* hazardous materials .

Is esaporation pond system. 15 and the storage and disposal of hazardous wastes. Wealth

10 Under water suppi). the 0.0i million gallons per IS and safety aspects of hazardous matarials and wastes waill be

I7 Aav of hater depand for SNIP represents a small increase an 17 discussed shortly.

III demand on the w"ter supply aysteass at either the lOTS or at IS Under ligzardous ma terials, the largest quantity

IS I kI... 19 of fuel maternal to ha transported in a single Shipment

duThe construction of facilities on 100 acres at dli would be lb. reactor cores. The Departmenit of

ai SlITS is consistent with currant missons and activities at il fransportation. the Department of Energy. and Nuclear

*4 N'IS. sand no land use impacts would occur. The modification 94 Regulatory Coaimission regullatons and reouirtarits would be

ZJ .f exiatin# facilities and construiction of additional *4 followed to ensure that no adverse Impact from these and

;4facilities at ..F is consistent with. current mIssion. also. 44 other transportation activities. These precautilons would ha
95 and activities at INEL. anid no land use impact. would occur 4 o required for either tbe SHTS or the CIF sites

ASSMiIATZD REPORTERS OF NEVADA -- 702/342-678ASCITDNPRTT FNEAA- 023287
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I ndter nonradioartive hazardous waste. I dust. which as regulated Under the National Ambient Air

4 approximately 6111 cubic feet. or Seventy 55-gal Ion draums. of ;9 Quality Standards as particulate matter, and there would ha

1 iaonradiloective hazardous waste. consisting principally Of 3 emissions from construction vehicles.

4 solvents. would be generated from either sate over the life 4 Emissions froe the operationsal phase would

5 of the prograa. All waste would ha labelled and shipped to 5 include emisionslo from additional traffic and from minor

41 an kl'A-peratltld! tratmlent. slorage, end disposal facsily. 6 site actiavities. such as the use of diesel generators and

11 Under low level wanste l ow, level radioactive 7 the flaring of hydrogen during particle bed reactor teats.

PN waste requiring disposal would consist of solid weastes from a The impact on regional and local air quality

r handling, cleaning and disassembly of canister asosmblies 9 from either the, SKIS or the MI alternative would ha

III, and contesminants removed from the eflfuent5 streas. 1I) negligible and as not expected to affect the attainmenht

ItOver the life of the project. at is anticipated it statue of the region.

ad that 1.6 million cubic feet of low level waste would ha I itbTis slide summarizes the Isparta to biological

Ii generated. This low level waste would consume I0 percent of 13 resource. from the pro~ect at the two alternat ive sites,

IA the available disposal capacity at NTS. or 46 percent of the t4 At SillS, there would be a lose of IOU acres of

15 available disposal capacity at INtEL. a5 transitional Desert Association Habitat. which as a commos

ad Under mined w&aste, alixed weatste such aso low It community. Construction of the facilities and amprovreent.

17 leccl radioactive materials contaminmated by solvents or i? to access roads may impact up to 1.0110 Joshua trees

In solcelit residues many ha generated. It is anticipated that ao From project operations, noose an% affert

IA no sore than 70 cukice feet of sized waOte material would ha 19 wildlife, and the flare stack would ball any birds flying

2U generated annually, 211 into the flamee. gowever. the noinse froo the flaring would

itThe NTS has sufficient capecity for storage and 21 very likely scare the birds away that eight fly Over the

9, dascomal . INtL has sufficient capacity for storage. anid IS 22 flare Stack ares, ho Impacts to the threatened or

di awaiting permitting of a disposal facility. 23 endangetred species are expected.

4d the disturbance of ground and construction of 44 At the LTF. there would be a loan of I - than

;95 facilities at AllIS or at CTP "ould generate "som fugitive 25 50 acres of previousl% disturbed land that i8 low quality

.ASSOCIAThk REP'ORTERS OF NIVADA -- 1021302-0776 ASStitIATED lttPORTERS Of Nk'iADA -- 102/3SZ-11775
411 East AenvleAve.. Suite 1. Las Vegoa. Nev&ada 0010J 411 Last MOsnevall. Ave.. Suite I. Las %-ae*e. Nevada 50101
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I bhitt Pej~t peratioms. t1181 is gain. noage and Me I pressurizes water reactor power. plant.

flae tak peatsn. whould Rane sasAlr impacts as at the j2 c.onsultatlon ort.ce n* thIdaho state5str~

4 h!IIS j s p.sorti~on Office. the Attisory Council on. Historic

4 the act) threatened and endangered apecies. the 4 I'rtserva'ttn. and AREA. io addlressing thle Issue of %99-un1

5 aldI vasl.. has been aobartsd approulimatel) 12 miles from 5 R egister *liigiilit) for several IOLL propert ies A

Inoiefre h taing phlin a nd t:4,1 inemtln lt tt, ai the T fothktoilkestr twllb

1t This slide summarizst the result* of the yi such. .odifirali "a proposed by SWTP could bave an adi-erse

ii cullturral resotirneh anatirsmi for the two alternative sites. Ad effect.

i3 At SPATS. seven prehistorin mites tere found I4 Istitiatiom measures may be required if this site

14 within the region of influ~enne. "mesn of these sits* me 14 altornstkive is choome. If it is determined that the CTF i

16 considered significant under the National begimter criteria, 13 net eligible for the national Register. then no nuitural

if rherefors. no adverse impact* are expected to occur to is impacts are expected.

17 archeoiogical resources, he historic. native hAeritan or it Under geology and soils. the construction of new

If "aleontoiggirml resources have been tdentified at SIITS.: is acili:ties would require disturbance of 100 acres of lIand

tIV At the* (TF. the only knows cultural resource i for th SlTS, had lesm than 50 acres for the, CTF. The SlITS

du. tfiat say b0 affected is &the esisting facility at thle cr1 40 could require 24.000 cubic yards of material for cut andt

41 -hink retains qualittes that "ould masks it potentially 21 37.11120 cubic yordo for fill. while the CIF could require

2.( eligible for the nationial Register Of Historic Ptaces Athi 3.tUW )Ord$ foe cut and 4.000 yards for fill.

is t because the CTF is the only nuclear reactor tost 24j measures could be takes at eithee site to

.4 or Its sige is the sortd designed to @simulate all Of the ;94 suoppress dust and stoil etroson. HeImpo l rt* free seiosic or

;A5 important events that could o"CUr in a commercial 25 slcanir activity are expected.

ASS0CIATED REP'ORTERS Of NEIVADA -- 7021342-4774 ASSOCIATED REPMSTIISI OF Aft~ -- 70/32je-eTg
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1 igh noise levels at SlITS are not expected to A radiation doeswe receive naturally.

2 a:us* impacts to nosprojent pors*P551. The pro~ected aIn summry. the 310"1 program exposures to the

j iSS-denitiel mnoie level froma operations could be attenuated 3 maximally etposed public are such smaller than the Aannal

4 before reaching noliproject personnelI*i and sNSItir 0000u"9tY 4 regulatory limit for routine exposures. These calculated

S receptor@. Th5 nvearest nonfproJ*ct OseroAml -Ouid be b exposures are alsoe constdered smaller than the annual

AS approximately six mi les away, and the nearest community is 0 expoasure through naturally Occurring radiation

7 approximately 23 miles away. I For the 1415 area, the maxismum single year

5 boisel levels at fthe (ti are asoe not expected to a exosr mould be 0.0 naitres. which is 0.14epercent of the

9 impact nonproject personnel and sslisitveO OOýlittY 9 naturally occurring exzposure. For the IIIEL area,. the

tu receptors. trhe nearest nonproject personnel are iU saxisum 8ing0 year exposure "ostd be 1.35 ailllreas. chich

Ii approximately 1.3 mtiles free the CT! arid the nearest aI is IInly 0 .3 percent of the naturally occurring raditation.

isA community is approximately is miles away. 12 Those dosesi represent the upper bounds on the

IJ There moul hi e a short tore noise otffmtt: 3 potential exposures and have been calculated using entreselI

i4 ildlfeinthesmetae vcintyof hs es failiy 4 conservative methodology. In summary. no adverse

iS during test operations. This say have a beoneficial side i5 radtological Impacts are expected as a result of the

As effect of sCario# the bird. Atay from the flare stack whileispoacaton

17 operations are occurring. 17 This slide shoms thie results ferom radioloelcalt

Is Tho 3.7 million gal los Par yeair of c&atr 18 modeling of the maximum case credible accident scenario. The

lV required for the project are Hot expected to cause draw dots IV maximumecase credible accident is &&owned to consist of a

211 in the aquifer* at ethter SlITS or the CTF. No seter quality Z0 atsultanivous failure of too critical IETS cosponents.

41 Imeacta are expected from nlormal operations. MI resutting in a release to the environiment.

94 Turning to health &An samfety. this slid* is a 22 In dovotoping the eaximuma case effects shown

Z22 chart alhomAn# results from maximum case radilolgical 23 here, all weather conditions were looked at innd

gl modeling of normal testing operations mea coprerd to the W4 consideration mas 9ir"a to mulItible concurrent internal and

25 watiosal Emission standards. the program goal . and the as external explosions of hydrogen.

ASSCIATIt LlOSTreSS Of 111SVAS -- 74105i0-61TT ASSOIATED sIPOICTIER 09 NCVA"a -- 702/382-6778
411 East UsseGvilIe Avg.. suits 1. Lam Vegas. lNeveda $9101 411 Loast Semmesill Ae .. &uAt* 1. LOS Vegas. llevads 69i01
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Ithe maclas.i credible acc ident exposure at KITS I ., 110... .lroisalrs wh-ch ... ldit rrc-,-o. durng. th.

.1 would be 43.5 aillirests. or onis 5.0 percent at the natural 2 ten-year period of the SkIPp rogram

4 tsar lhr goatsns rielible accident exposuare at INEL. would .1 The 8.5U0 soarer at INtL. ould -cr-s not sorc

A lie uolt 1. elJ irs se V.* percent of tie natural dSe.m 4 thtan 1 7 million Par.oi-eall-res or adi a 4 5 itri'tn

litc omparison. the -.ceeed -une 41-houir 5 increase user the natural eisposurt loel~s of 31 5 million

a0 cxpll :iosre les-1 i, SUMallre or More than I5 6 pcrruon-imilllress received tat the ltel ears at the s?,rt

1 tier. the maxlaus accident exposure at either Site 7 program.

$ ~As with niormal operations exposuires. the mati~ssem In the ar.a ot chemical saftet the SNIP program

I.accident eposures represent the upper bounds u es osin woul : a0 I ed ra ',liudeanda gae9 cheicals is Support of

li, .,,tr...rIy coliler~st iso methodololgy. Also. thinalsi doe I the prurc gdge IClaltd as a iap*:I asph"aaI.t

It not include mitigation measuree such as evacuations and iIt and Its greatest hazard is from its *airtee flasmability

tit remedist ions -hich would be undertaken In the event Of OR1 IJ ran#e. which can lead to fires or explosions.

13 actual accident.. Ii Oxygen. although not tileale itaelt, su pports
14Looking at sorker exposures. the Department ot 14 and acesleratas combustion. Nitrogen and heltue. again. are

is Iknergy suggests a design goalI of a sasimum SCO etllireets IS "Wepe aePhyziaats Sad nonreactive.

tit annual dome for radiation workers. the 130S workers at the Is Nusesrous tacility designs and handling

ii Shrll' taiility could. theretore. ho exposed to as euch as 11 procedur:s would ho established to ensures that those hazards

it tll~jJO prno-ailires usr th tenyeas atthe NTPI: aeinlod when using those chemicals. Theme designs and

tbo program and "et this goal. I prcdr s wi ho 'apleSent ad to ensure the hastard. are

451.Also the goal ato the Artyp program is to II lnislod.q

li maintain exposures to on-site itonpralram related Personnel 4 .1 Thert arm no site specitic lessee with the SINTS

lit to a Such lower level offt % Znl mi illirees per ceer. li site in termso at Chemtcal utety.

23 based ark this goal. the 4.300 workers at MISh 44 Use of the C~T tor tepstin purpgose may al low
44 could receive up to 90U.l000 person Mtlliresa. or only 4.7 Z4 the build-up ot hydrogen tnetde, the facility durtingts

;IS percent increase user the natural exposure levels ot 19 55 aperatiohes. fattoowing test coeiplettons. vesting ot the

AMss" ATEZI NPOIITERS OF NEVADA -- 78102362-5 ASSOIATED REPORTERS 0f NEVADA -- 1020392-87?8
41 at BOnnsvtll& Ave.. Suite 1. Las Vegas. paevd 89101 411 East onneville Ave_. boite t. Las Vegas. Haeva" Mot
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I diirutture would ho required betore personnel could enter. to I t rue a catastrophic fatlure. saoevar. no erodible atcidest

I reduce the potenttal at explosion or aephystaion. Sl2 scenasrio is conceivable that could produce comnidirabte

41Aeveral anatlyses were pertoreed that COnsdered 3 amounts atbrytIlItum.

4 potential gsports trom the transportatI~fn ot radioactive 4 ftsed on a amahlgeu ealse release, the total

.i materials. 5 exposure to any Individual would be so greater than three

a tsr the nobaccideat cgam at transportation of t ton-thouesndltheato a milligram. This exposu r would be more

,radioacrivse materials to the NTS. the calculated total 1 than S0 times teas than the Occupational Satety and health

5 populatiun doeb received tar the erOgreSI duration would be 8 Administration permissible enposure limit ot 173

kt its.005 persnon-aillirees. 5 ton-thousandths at a milligram in a 24-hour peeled.

ito tn addition, only 0.94 persoun-millireeas are 10) therefore. beryllium release, is hot ep~ected to he at

11 lirolertied as a result ot Anticipated transportation at signitcant impact under any circumstances.

IS 2 aridents. For monocarvdent transportation ot radtoactive I I This completes sy review a:ftbth Draft E13. Our

iS materials to INEL. the calculated total populationi doses tar is goal ts to provid the Ai Force dc isio-akers with

14 the program duration would he 132.000 person-etllires. with 14 accurate Information on the envsroflmestai consequences of

IS aný additional I person-eilliies projected as a result at i$ this proposal. To do this. we are Soliciting your comemnts

In snticipated tranoportat iOn Accidents. tg tonight on the Draft EMS

17 in alt cases, the populatisdoes 4000 ld he 17 At this time. I'd like to turn the meeting hack

19 distributed among a large total population. with no *Gsehec . I over to Cal. luepel.

it of the public receiving doses in ezceas ot I 41itlPRe. :and ISCOL. htlEPEL: Ladies and gentllemen. let's take a

do. thbe me jorily ot exposed indilividus. receiving a toa 5s 0i-minute break. before we do I just reoted you. it you
4i which is iemeaurablv Ion. 2I haven't tilled out a speaker ward and you'd lIk to speak

Ill sigrviliu to under consideration tor use5 in the 22 tonight or ask soy clarifying questions, go ahea an pIck
24 particle bed reactor. Inhalation at beryllium particles may 24 one, up and till it out at the registration table and"turn it

44 toadt to bronchitis and pneumnonia. and It is a Suspected Z4 in betore vou come hock in.

JS carcinogen, flhe only likely release of beryllium would hoe 23 tA receas -as taken.)

ASSOCIATIMI REPORTERS or NlEVADA _- 702/3S62-778 ASSO1ITED REPORTERS OF NEVADA -- 702/342-8778
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1COL. IFUJIILL If You would like to Speak or have A the baiter the chance that you'll haw* to be able to coke

3 somey clarifying questions You'd Ilik* to ask. just go ahead a your statemelnt.

3 Slid raise your hend and sell1 got a card to you or the cards 3 So I'll So through, I'll try to keep op

4 are out a& ike registration table. end them he'll $at 4 aMMSMgcin the Seast speaker as we're calling the actual

4 Ili. -- raise your belads with the cards so we can $at then al Speaker to the p todu.

a picked up so they can bring it up to me. 0 Seo0nd. Pleasti *Peak only after I recognize you.

?I encourage you. if you baw* a stateament that eand addfress yesr remarks to ao. or address your quastions to

a am d Ilk* to make, to go ahead and do it. Den't be abes or me if ItYO o hvea &critten sLtateAt that You'd Ilk* to

9 heaitaat. I want to ensure tbet everyone who desires to 6 submit tonight for the record, go ahead mad place it to the

i10 speak tonight will haves a fair Ghana* to be heard. ill basket am the podi us, if you Would.

IL We do have a court reporter with us tonight she It lAd,. os weve sold before, if you prefer to oced

IS as taking down word for word everything that is said during 12 -aittent input AS later on, thata* flnea, too.

13 the bearing. and then this record will besame a port af the 13 Third. I'd ask you. wehn You satrt speaking to

14 finAul enrironeentl smpact Statement and tbe decision 14 Es MOaIead m speak into the slaropheone . If You 're shart

is package. lb like Iam. YOM mAY have to Pull It dosef. Or if You 're

id I would eppreclate it if you soold help me with IE teller. go ahead and pull it uip. so that us can try to get

I? the following rules. 11 the veolum right.

to I will announucs the naime of the first speaker. Is If you could also tatilt your mama and shat city

is *.nd than I sill also indicate the no". of the nexot Speaker. 19 You are frem &an the Geapacity in wbich you are spo:akisg.

al0 "ile the first speaker is Coming to the podium, or at the 20 .&other you aea en elected *fflcial or Whitaker Yo, .,ae

;Il podium, the noat speaker, if you'd acmES over here to this 21 1`011111`98a11101 a group, a public interest group. or Whether

i'd far mail, there's a chair here. If you'd go ahead and come 23 You era speaking as a concerned citizen.

23 on up hetre, that sill moke it quicker in termsi of being able 23 Fourth. I sill recognize each porson for five

94 to got People Up end down. because right moo I've got about 24 minutes. And sa've got to haye that tiso period no that

JS 3h Speakers endt the quicker we can got people upn and down. 253 everyone sill have an equalA opportunity to be heard this

ASSOCtATLOLI liklORT92S OF MSEVADA -- 7021392-6774 ASSOCIATILD REPORTEU OF WEVALDA -- 702/302-4716
411 East onnv&ilie Av... Suite 1, Lam Vegas, Wave" 1111101 411 east Smanasrille Ave.. Suite 1. Las Vaeas. Mevade al5101
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I Swaeged. So please boasor Sany request I make for you to step I COL. tkPIL: The second spoaher w.11 be ds.,,

2 Speaking or to Stop &Skase qumetlosa. 2 Loigh.

3 Basically. Womo fire eiected camea op 1-ll held j And if I aieproacosace your n a. pologize in

.1 sr bend up. So You've got to beep Watching me. sad~ oh.. yeu 4 SdOrence Ulta na Ilke 11uepe. I 'a uoed tO Setting m

3 eec my beadi up. if you'd go ahead Sand Conclude your remarks. 5 uame aispronoiumacd. as I's "prry if I do that. Dr.

a If you have sore Conflicts than you sill be able V batle"~o.

?to present in five Minutes. plemees priortlie your ceemanta., 7 M. WILLIAMlS: Thank you.

5 so that you san glet Your most Important points is first. a ta0 hers representing myself. and MY famiily.

b And. of couree. remember that You cam submit as mucoh aritten 5 COL.. NURPEL: Sir, if YOU rould just go ahlead

iu comment* aso you seant to submit. to a"d lack at Nop and speak into the microphone.

Is SAnd with the number of Speaker* that We're sot. 1! O. WILLIAS:lS 112nil'. 1 am herr as. aConcerned

IA1 sell be having a break . somewhere probably sheet am hour. I4 i'illai,5. Myi family baa lived In the area for someltime, nsow

IA am hour end a half from no. I3 and we consider ourselves St. George nactives. nearly.

IA And if I salt somebody's sees &an they're mat 14 IIn the east I here bees involved In biological

13 here. I'll call the some after the break and If they're IS research on the PTh end 0isrrsemdteg areas. I have onee

Id still not hare. tbe* I -oma't Call the Maso agasl. is Publication. a Very mimer pohilcatiom*a em th effects

it Sado the last thing. I just ask the "tire ii of faliout en the Octline bleats in the area, actually. the

is audience Is be courtem$ sand to mat talk While the tmLg if aiseuomlatise of radastIon to the native Plants. I didn't

It resognited speaker is speaktang er chIlt dounations are being IV gat the effset*. I had a Pol research grant and it didn't

;ti anseared. 20 to too far.

;(I Sad ei10 that. I'll start the random selection. 41 I collected ether data besides what we

n4 becaueesein bevhd me 90e Indicate that they .alsto to speak 2 Publiseh"d. end I have bees Carrying it around sith ef for

23 first mas an elected official. So the first sepoker tonight 43 twenlty years nr mere. and have dose very little with it.

44 -ill be NAIDISO Willias... 44 Put I WAS concerned is that. in pest teete from the Test

45 MR5. WILLIAMlS: All right. 25 Sate. even theugh some ef the emissions from the test Were

ASSAKIATMi 5k1'OSTSW OF NEVADA -- 7021392-0170 &USOIATIOSD si TMib Of MITVAIAA -- 702/3135-S?7
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I eiuite ama If that these things accumulated biologically to I 4 i'esrf in Loedr eelt. C haes' twoo 4000 friends

4 the point where they could he hasiardous to inedividuals. J and neighbors that died of cancer just after the testing in -

J Earlier tests. of "ourge. were hissardous to 3 Los ifgas with the ateal, bomb. The doctor COuldnl't prove.

A Individuals te51 5. beet. I esan ly all Opposed to 4 but het was sure that they died because of the radiationl that

5 an thking more being added to our local gns-ronsent around 5 ca.e over southern Utah.

Uhere. I &as ct -- proposed r~everch is intriguing and I it to fact, the Media told us to go out and watch

%ouoidn t object to that being done *omeplece other than 7the cloud come over a. It dld. . big Pebt Cloud. Anid .. all

a hner. it affects souuthern Utah. t ...ne out And diesiuncd their 0a ..uea frum school and osecue~d

UI theink. really. that a the balieo Part of my it the cloud coar oser Cedar Cety and St. George, Anid I can't

ill, statement. I'm mct concerned about my family. I as cot toi prove. out as sure that they deed because Of the radiation

ii just concerned because of scares or things. I "a coaeersed 1i 11.51 coal over Athes..

I4 out Of knowledge. 1'. concerned Out of knowledge and A ji 1'. against any furs of testing radeation of any

IJ studies that I hasvs donesland sutdies that other people haye IS kind. and I thenk there's other saye -a can he bring peace

14 donte. I. probably, until As years gof. read ecerything that 14 to the world. And I'm totally asesa ... Aet and I .0001 do

eS was reubleuhad. Fr~aoh. German. ausiasan. Chinese. Japaneiss. 1S anythieg I could possibly do to prevent et. Thant you

15 whatever. on th*e ffects of the radidactevety onl leading IAt LOL. NULPEL: Thank you. aer-

17 orpanense and any e. too such en 55 estimation. I thank It COL. NVEPhLL Is hhonda Ch~rtboe here- Oka

to i00 A5 pparently not regtt now. Let tDaniela. After Lee 1-trsiee

19COL. NUEIPL: Thank you. sIr. After Hr. Leigh 10) cell ha borene, Nachley. 1s Lee D&Anesi here' Lot Osn.iul

4ui %ill be Rhonds, Cherttow. I 55 also going to ash yoeu. 2) As sot her.'

dl whichever side coo, are on. if -o would withheld veur ;if MS. sUCLLEY: I aso.

42 sapplause. again. tryine to get people op and down sogee COL. ttLPiUL: Ita%. tioren* Stackies - And after

ja everybody can ePeat. Y... air. 94 her will be Ilardarvt Whetacod. No. Mitct~leY..

44 5. LEIGH: I km Edwin Leigh. from cedar Cit:y. Kb MAiLLIS: Colonel. I would etc -

25 Utaht. l'a a retired biology teacher. I taught school foe id COL. gtLPEL: If yoo could go ahead and ale-ai

ASSOCIATED N&MTculEDS1 OF H(10k -- 7OlISO2-8774 .ASSOCIATEDI hik),hlkS lk501, EVDA- 70al3gd5?77s
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Documentl 2 41 - Doumnt 2

Ainto the microphone.Itehogy

r e s o is f o A CK L E V : I c o" l f t hi e t o L a n e w ha t y n sr4 
5 A I L : M - v th e

2.1 j"resontofa Ithese tests. Why art thney beebEf pursuead? 3. 1 tan pclto ftyngtets. -lie.

4 COL. NUEVEL: Col. Sleeker. aee You the beat oneI i..o uneoheheee stadaies r ther or... . thr ec

wnre tile populatiton coul10 not betome to at resk-
5 to answer that?

6 CL'. COL. 34.55KIN Sure. The Air fore,. ADLCLBIL11:W nree 
uu. fsl

I that eree Owned by the Deapartment of kneres,. Scr thef lr
7 fact, the national government. is interested en developing a

a were on uninhabited islands.
a nucle-ar roctet. *and in order to raov that the rocket works

A. we seed to teat pieces of it on the ground. reactor on thr MS5. IIACELES: heel, there's 18 of them off e

a10 ground. So that-s basically the purpose of it. 1 h os fAak.Ils a -eii --

: A -cKLI ; I pea e i " wh do we Amed a a against your doing this so clo se, to ea populated ur ea I

Id nuclear rorhet? I just don't understand why the rist thatAtunesadhtteoly ightteets. r -t .

L i i we all are probably- going to be taking. Soeshat Of A riek. I.; hen the wInd is SlowIng towwedD thisse.

14 he sere out at war. There's nothing really threatening our 4ad::Ldte elRillorDprmntbvtte

S5 country right now at the time. Why do we need weapons? lbwss. n h answer they gave as was that -a are furthest

I# CT. COL. BLEEAK111 Let mes -- it's out that Arowms rmi*st n ha eaetelat"u~, 6

11 are building a weapon. There see a number of things we put- i7 which is very difficult for me to believe.

inien space every single year. satellites for communication. 9Whaefonndwortefartgoig

is satellite* for surveillane. tAd what its are talking about I rsl thtdy

40 is putting thee en space. its@ Met Necemssrily a weapon in 0a d,~ tr oioigteMl fe

ee1 itself. dl3 e.ch test? ow younhac Athes t D*psetsest ....etr the

.14 I5 addition to that. you Drohable heard of the 2mlfrm$uonVstsin -1%oa. IAnhs

ii possibility of using things lbke nuclear rocetst to go to23wsdnbeo .

j4 other plants. such as Kars. That part icular came is 4C .HVPL WelIthn tis1sotig

4. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ d Ct. o iS o o ihbtyuhv o ma hat the, what the proceduresu would be st that lert t ae

AbSSICIAfEPIC hEPOIITEDS OP hAXIADA -- 7 02/j52-h7'5
ASSANCiAIEI el'OFTtAS Of00 sVAa -- 702/382-0715 4lt 'awl bannovelle Ave. . SU te A. Lao2 age.g. %*.evad $910e
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ICOL. NIEIIEPL: Thaleh you. san'
I s o ta no ad ~ t~n thot' s se gt Go. Part of the

iOt.''o aii '"a. rig Vht *ý. as 'to whether there o i@vstn doing 4a ..t&oan: thbee Danpst Doy

j t. be suc.h a prolit"e 3 N. "TIISom MY sa" Is Seth Season, Is a
4 -esidmt Of St. GOcrgo. admta for %he last 0".: .ear M.d

.4 HU. MA"kL.9 ; ll right. Thosh You for Yourl
9 5rcocerned citizen. a lathier of renr children, an Delds

4 IO.. ltkga. lbnk o.ma'm. Of 4 Ideal grou" hore called Wi asr&"ies First cth

7 Haolo bhs.*"Is It. 'ad&fe, ftrg~~t1 membership of about 100 peciplo.

a What .. d in .lw ih eih rothc. to 4argaret whit.ood horeI toIslk t s o anl rtG
0 lhimit beech her*? oas~. And after Nos Brooh .iii be Seth te vnn.IYOhv enUigalt. 7 .

utOnigh and MAYme S the peeple ber. aIe .-nfod I'd like

1t PIS. SP0ikh I den't moe sspecific teal of: sINa t o nwwa o.wr buct

NJ etor adaton.I o newtiatit 6 dngeou tbils 3 COL. NUWEL: That's hind a rhetorical

IS they are playing with her*. SBit, the pursuit of hieeol"sdge .. tjs

14 and san's Inleantiahle toic ceriosity asset to drive4W TNO:Vl..ky o.*a o
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I pretty sight. It- a heart breaking expertiessi. adi4 thete's I Illhe pro.ise groat thot this ares has paid to pursue -itolat

4 .0 "myu to tint w"rld that carn replace that loss, Aod it a testing.
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I &fare"&d lhe eeaftcsec of 111cceeee lat wo my fad.. islittl Chladle. eur culture?
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5Ad411%.u, her, .. It be Jackh Dacietl. 6 1 dcclt want my chilaidrl to live Cu& Sit

0 W -IiG SOLDlIISI Mt mame io 11e1l1 8.6 Soldier. ad An Ilhbsk eceg .. sieIs cedta. PeopleUI h-4a
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1 Wel. se., that'. the down made. The Cp Sit. I fi. America first. Lot'. ).at fIts £e1.ra first.

4IS. we will i. feet. hoeveqr. rerat. en the ii Scale arnd of 2 Thee. if we be.. get thin -,,*&I budget

3 this S051 jobs at a cest of eight ailliea hucks a job. Dome. 3 heandind, let's talk abeut aereospace, I don't neat yoti guy.

tesht Oaks ...s Iso toye? :1 saliy, at just doean't sake 4 Oet .f a ink, Out I dee't nVast aay ",. debt. either
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lo G.nttloeon. wone you buy that? I don't think you iS an auto adichaaie and I Maewenot they are doing to ear wars

dr Can. At least. I hops YOU cant. I think anybody with 20 today. Shat so haer to hare to pase IPA. elSe, the

9l inetlligsenc. my dad used to put it different, he useed to 31 automotire ibdustrv is working en Alternatires for geaselce

JAd sa- hod, is his idfinite SoddlO. gaee thee a host 1. hoep 22 asgbsee to do Sawe, With our pollution. I Selils" that so

9l thy ears free Snapping together. If you acewet this wrap. 33 was also work on SONOthing eses &ad hare an alternat ire to

Z4 thank God for year bonde. Okay? 24 Nuclear power.

ds In closing. I wish to suggest this; Let's just its NY obther wa. a donawisater. She had fiv
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Ioperations I wont through with her. I hare had manty friends I I think that our knewsledge that eiw hare gained

'A and relat ire* dge free rancer. NY first pol lution that 2 throeugh these tests that hare boon in the poet. we hare

i San was when I was is grade school. I was out on the 3 gained a lot of knowledge about ererything i- the last 40

4 playground, In fart, Senator Jaek Garner mee out en the 4 years. Sam hopefully- our scientists end the people in power

4sour play gfround when this pollstisa floated over um At k bus* s ke~eldge to understand and wontrol wela a Situat ion.

dthai tipe It -as walled Safe, 6 But t reall doubatit it.

7Our governesnt has hoodwinked CS a nusier of U 2I do liars one question. Are these prcedig

Sltws.s hhat branng* to mlnd is soeer sheep that died, anod ear I dsa oh okd at and taksn :rcccut.nntey should

government Says. oh. we had withing at oI I to do with thoe. eS*S I he.or a:re theAy gongo go haw t.o Seshiegon D.tC. -

it sheop, %#ll, we found out later our govrarmost baodwialekd 10 classified an probably top sewret aed put is the arwhives?

1.1 so egale, Our government lied. ii COL. DIIEPEL: Ceil., first of all, the Draft EIS

12 1 ae set hoer as a politician. 1'. here as a 12 is net classified. Nothing to these will he classified.

13 concerned witiwee. because freey what I hare msoo in 5y life. 13 And that's the purpose of the hearing. is so that the people

i4 heck to, Nuclear pow~er. I personally feel that there has nat 14 that are doingu to ho sakinga the dOw,8iee. sill hare as

15 heen anything in a nuclear way that I could net haew got by ii pport~t toarnead what is all arailable. hare oil the

io with is my lfe. Scmnt eealaly..d and thee ake th No .........

I holier, that the bomb that they dropped to ii LT. COt.. IILEAt'SATRI.: The cement* rerhatim

10 Japan did add the war early, but Whet 4 Price so hare paid. 10 hecaoin. eithetr written or oral. teaight will howae. Part of

19 What a price the Japnesae said- I se sure that it is far IV the docuenet itself- They sill he Inwluded. attached with

20 superior to the sen so wou ld hare lest ie the milittery to al) the Diraft EIS in the fiale . They will he is there-

2I cliar- the ""n deall. 31 And then we specifically will hare to address

22 1 have .*.e whant -Mat we In ]LOrea, I hae- snee 24 each oem on how we answered your qusetion.

23 what sent oin in Vietnam. sod I hae" put my lIf It n0 the I Im my3 b 115.2 PETISIOS: but let's hoe" that it sorts that

AlS to pay the Cltlisate price for Old Glory. add I sill do It 240y ana we is the audience fool tatil so r* just -

jS again today, Stut they ors "lking ss to go too far here. 201 sol, i.t's a kanguaroo court. That's the moy so foel,
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I sittinfg baok there. i aeo. all offosee to yoo Nantloemet I I ever &ad over enld ever again as Draft L1S.& are PfOdured by

J now how the prol57535 cork. A" thot $a wily I believe that A breen i~ches Of the federl sti veradisnt. Federal 1law

3 as a *itill*% I hove to go something about It. AMd I would SS requires that a Draft £IS sad finat tILI talk ahout

-4 suggest thlt atIl of us writ* mo, Coogreesfom and Senators 4 coordination an00 conlsultat ion wlith otiir Noterneental

b and ask than. ny they are not be,*. ThAnek Yoj.

COL04. StEIEEL: rmnS Y". 0 CPAOt~r 5 of your Draft L1S consist. lof a list

After Mr. Siooeere will be St..Kiritiati. 7 of see ettit.O that were coordinated with. hblt &I doesn't

""AN. SIZESSbI: I'm Kenneth Sla~aor.. The 5 @my .bat tbtv snd ar What Coordinat~ion was done- and ther v

D irector of comn~ity and Economic Development With Five ~ nor 0oa go::ent.s: on this list. hIt.". aeo.r

ilo ioumtY ""Ciastle& of Go..rnaents. That sa" ooition I0 hr:.1 dre al stt *crrsint entities. but NO local

it T.ropnsata 1"&ti y elected officilsl An Searer. Garfield .2 goVarw%@nts. whftt:Oovr.

IV Ifoo. "ane AU Washington itma
t
tes in southeastern Utath. ti e f eel that that,. a fra- injulr ,0 lCu

I3 ho geal ith issues that transoond our ij governments inill talea e75 ffected. and that Cutc ffort

14 Individual jwrisdiltonasl heovadarion &ad try to do aros-wig. 14 leeds to he Maed betweenl the draft and tlle final :15.& ini

l5 planning and respond to 00s£ every 11S that camen out sm IS owrdinsting with the local govrsoenauto that are effected by

Is affects the land hase of southwestern Utah, Ilk this action.

17 ho do has. a Number of conviction* about lb. 67 F100111. tO.* local govermenet official

is liraft 11S. N4amber on* is the boiling last allows only the 10 of southwesterni Ltsh hav. some strong feelings. and youive

a. %blabingtou County, Comminsimaoer receiving a Copy of the IV heard thea from the citizens tlleweehvot thin "tnie nh
4o liraft &IS. There ar, four otber county comiassions who are 20 tho affects of in-the-nir tenting. TlieY do have titus
41 Interested and who wOuld like to he included on that selaing 21 conacerns. I non t ritetrate what You hate boanrd tlha

4,t last. AU I would request that they. Deaver. trod. Garfield VW vonlitsf.

44 and bane county commissions. he afforded the opportunity to ai but I would resind the audience here that tlie

Z4 revooiv a copy of the Draft £15. 24 kinds of *sates that are going, up and downi 1-15 Now anir that

45 Secondly. and. thas ito a concern that we *woprse* 26 nr included in the transportation that's happening righ~t
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I now are probably ouch greater than what has boeas doosaeated buSt I have neon people Just literailly roosted.

Z in thin finasl LIS. and we need to ho putting things in V On. cwamn that I knoew quite well wan out gathering herbs in

Jpersebctive. 3the Mountain lops. and sbe code home andO sli, was as red as a

'i And A hiope that the cilizena of this area 000 4 bright red beet. Every bit of her exposed body And that

5 hare hoes her. this evensing hare all taken the* opportunity 5nas the bulb of it. Site was an elderly rooma., And :heaa
6 to Put their naa~s goon and to Nct a Copy of the fthal LIS 0 finally just died by that just fiddling off a a.1tileof a

7 sdd to review that in depth as that opportunity 0emus to I itia until it Sot her.

a then. thanh you very such. An&d Y" 'e hebard lot. of et.rle.. and I knOc a

1: 6lsoftCO.. REfPEL: Mr. Sizemore, oan cc get. perhaps. 4 whole family that died that way. And I Watched these thinga

a. neetoft ednsn of the moomasoioners that ywu are 10 and coming ina her, and thanking MY Aleal-rol Fatlier that ay

aIt referring to and possible what their office address ia? kI falY be. Signaed It. It's . personal faulty. I hare a

IV no5. SIZEMlORE: certainly. I call Net; that to i2 mnail family Of 18 children Of grandchiildren snd a .

IS y"u. 13 gmnal-greede scattered In, nod so far cers boon elouse.d

14 VOL. SMt'EfL: After Mr,. Kirkland will he barbare. 14 from that.

iS Presticihl. hr. Kirkland. 15 AMd I Oon't condonm this type of an activity at

is sIbk. Ll5&LAND: 1 410 Steven kirkland. a resident 1d all. I dont't know chat Now need the Nuclear bomb* or

at of St. Gaoe$* for a littleve 500 Souyer&. AUd I was out in 17 anything *I@* for. gerewlally whien. I watched one. in breand

to the open. I "erhed on it as5a briek-loyer and a former. 1 1# *opn gaylight. I plotted at on a map. I wss worhing So

al us waclways outside when the.. actosl Claude were going IV miles north of hero, on boasis. I plotted it ON a nap right

IV over, I suffered no ill effect* from it. AMd I havre only 20 where that would he. sadt I was twld the cane they war. gwing

2I gel one reOaOX. Still, right today. I-. weot on1 long handles 2i to ewt it Off. a bright. sunshiny day. sea my helper and I

V3 froa my crast to my ankles. and right up hero around my 24 nlime Out there and set Ourselves goon on a pile of bricks
23 sech. &ad I wear a hat. all the tine. I aopes& nothing to' 24 and waited just loen than fire Minutes. And you could see

14 the Son or the elaesets e0oo0t as fee* and ny heands. And I 24 at 1n broad open datylIght, just like that.

5 *%trirbute at to that. VS AUd. In about threeowr four hours. lier* cMan

ASSOCIATI ~ I£lPSh f500- T 15-Sl ASSOCIATED %IPORTMS Of 11EVADA -- 702/362-9770
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a that old eaari. d ark reddish. or what You'd catI slotted

a Phase.
4~~~~~~ ~ ~ ~ ~ hi""o lat iue itebt fCas o ut ilbs mset stop, the actuel falaso and omoeeae

4 ould sea through see oaf it. right ovre us. with sall thejmto ncerrce til r.Vrydneos l

Salu ht tcrid os wee"d to do as tate". just1 think aboati the Challeafer theat
5 I' i against thas kand of stauff isath ererytiotms 3. .gsao-o a hn.4. a t 00

S I' got I hast there's a better woy to destroy the "orad
:b, 5:&.s'd t ecfly h"yu scemaras wath I satar rocket.

Jutthse past Jume so Fathers. to, I lastoseed
5 v,3.- IlliIt.L: (bask Fee. ::mrjI,,,hta" o",111 a

After me. Prestwtch slit he Daces 1e-.
5ckaI an frest of Ed McCarter', Bather Shop hers in

Its ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l 4S iETIK o uet abr el: t. George. @hacasM shoes. Me juast happened to he there and
at i-restcach. I live tS kesserrovalae. Utah. I teesh shesoal at

aa :atchad the day that the 1pgopeoeda sees bee9modta
as Cedar City Hagh School. first. k east to say that Iasobw ePPaa t."e s y1 h
iS grateful that Coastred""~ hay"s Ouose helped se to get these Ivsdrnthabe-emn "caretig(Iki9S

a4 hearangs lets as St. George. both the esaplas one and tilts 4 oeta n@ iev 4Ilsta o r

1 Osea. From want I understand. origiaelly USo were coly : :.. htY r o, ey,' r: oe .tb

ad scheduaed to heo� teer.alsg as Las Vegas and Sealt Lake. 1i doed t " I il t.hat yo areetag of : thee autoed .tall the rIs

I? thashi that wouid have been 0 Setasos error. 0 gottoeodpooe*ft ht" - tta
Io to listetning to your presentation. oe're optsed ahetodigd Oth pathose t o td Greeorge fleta oe tta
as that narrowing the choace of sates, the toe o Inqeusts". 00pope5unesan o

11The pep..e I thoe. f1s ce tls.s ou
Ali oft the primer. rossstaratsome -Bith at "ust be away itree"Ihels.tohl ~e r

Ut urose areas.AUe th tas tohlth popesdrtehestec
Ut really core..

94 1 thinS .0 heve heerd that before, thetoIo R...n,
US ceeperttoso free the Colonels hers abouat the lerels of

*4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i peeherdeto ceuocol rlhyheecrt.3 t sessonsg final Phase, to tel us thtat i be I oIaf"s.

44 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ A losberdainepsr no i rbbyb auae 4 asks gotAg to the dentist or eotel up oh the mountain. to

as ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ A t0 rf i 91 hr oltl agrfrte4 ook et that aimited pert of this hag picture as tust 0a"

A I SISTIII 141k1`01111111 OF SkYSUS -- 702/383-9175 ______________________________
dat East bosmosrito Avg.. geats t. ee VMgS". Necvd" S101 ASSOCIATED H511"AILKS OF StrEVAS -- 702/3640776T

411 East Doossaclsw ctm'.. Sett* I. LaS Vegas. %eved& se101
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a woe* bag Ito. 1 So. Mt a future masts if at we a ll tohefo

J COL.. SItLI'L: Let 1114 ash this question. This a as 0 potential propuliton syst" . thley'd haysnto :o "throateil

.5 has came UP Several itasie. aod watha regard to thas EIS to on a this process again. chre, could ysu fare this rocketr from

4 the lmrmUsolsaon technology. It at stor to go aeto ally terger 4 iyta hoso.. goolteaphic localtioln, shot size. conldition. 5,

.scale. let's say production or whotover use.. would there. frh cdhv oe boll

S tilem, hays to he som further 215? thfias mu.1stLo@e Paere or thits, lots a

7 Lt. COL. SURGlNOTtL; yes. There could be san tlltuaoaoly slaw. Just l. akeseesone developed a romputor chip

5 kosro-sseotat Impact Statement on, asether Loavroneeootal 5t at ass poith as lass or transimstor. lhe% againt knes that

5 Impact Statement for soay future use of soy, all *meane usang as Maybe the tranllastor chap wac loastr to he used at a losh

IQ thits Perticaes hod technology. aIQ sate as a ceapons $Voted weke they dima at. them went thrOUNsh

1l The prelates right Saw as there thas opProgrso it that techaopasgy development.

11*-,,potafa lly for the usel, lilca a1 t1ch.111.1.0 1 aplcation I, COL. KI)EPtt: Oiases Too wall be seat, to beo

13 on &the grouatd. It at lots to that poast whore at could be 13 followed by Joe Lanodll &ab thee Robert Need..

a4 used aso a booster rocket for the air force or forNA15, at ad MtS. YEW: Wer* you the See that %oer At tile

15. could have to go throuogh this whoe. procdess. and thean they'd aS hearted as Las 'tedos!

as have to knoos the SaXe, the amount of radiasctave motors&] ad %cOt. KIL-kPt: t was opt. I'm optsue-

a? that could be an hoard, the seppe stage, chat wetd hd e the a? MlS. Tib: hers you at the heerting asLas 'toas*

to rash factors af at hiss up on the launch. hoc, do youm dosage af L.T. COt.. hIt!IIGSS'tL: Iee. tso "Yte alo'
as that Vehicle to oltigeotso @Mepossible prshlousts IS COL. MtI~LLPIL: t'm sorry. I thought yVi sitst

AlThere's just 0 somoewa of thalsom at could go UII talking @copies. to. sorry. I**. we stor eta there..

31 through. It s~ouad he real spoinalattee at thas point fer us ;II MS. Tlkb: biore they as fewer. generally. of th.@

wi to get itotestht. Thas as a Very anIal test of thas pert of .12 Process happeningo a to iadss5

21 the hod reactor. There's op flight Clans. Thor*' so -- I 3 L, t.. %~IL: There seet Pros mail ross. be led

44 0414e. WO dt hare to loses. abe that's Met Pert Of th Ud ht ae ohre. hA~d I cquld be hesitant to say sho esos

all process. AS mtor -- whether thers ase More te faror or omre Opposed.
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SNTP FEIS 9-125



Seuuii 2Document 2

wobee rd. both peresuaded" there. 1 4101-044 psopel. FAg asisse. Rome pleats sa" orerythlagrq

111 ta. Nav Sea"e hapiently reamp.see MA f the at ber athsses to co bore. on rstally'ý There.s

410hestitt free hae"ie this Toot Site is their state, &ad 1 3 the Nierad Toat Site, sA" es 11901 Of dimes6 It. Store

4 (ee$ if kther's may Side effects free ballad It. they should 4 seral hers t seeager hee Short ora idead giant really was

5 .lso N~pa.wtae thoee aeds hiae the mesad bhiesis twesrom 6 Thet e ,eaII I he'. to her.

4 Lee Vegas. If thety have to hore the ".s&,ea tests. VCOL. SeSFIL: Thehh Yale.

II aso elso opposed to the Uederground tests at VJos Liadett I? 5shrt PAR"?~

a lhast sits. t- "aid Radio the resoos to Select thtat site cas fill. SamaS I. Moto ha t Seedsm. I an a retired

ip heramme there "a5 *.clear testlag olreosd being dsew there S ediment. eOed here tree Californai. t's a hase mas.

too So it's just great aod stony to hare it there hera,..r it's to ham"Oat he hete that lead. sot .we a retired sodRol'.

ii already being doew there. it people I£ #ass tee to move to St. Georgia. they askedos i

14 1 as Goposdmn to It reles eegergreed. hse.." &t la Nam orally. Ragd they said. yean are doted1 to down to an ar*.

IJ .5 restd. And I Iee ISeeeeone she ha. Irlod here for &e-am 14 of asetos radiation ofdeader. sed it may even Coeatism. tad

14 Yemern. almest seve.' Years. a"d he experienced "tclear 94 as start of1 sedrims &anek that see free -hat I ba-. heard.

is radiation lids effects, aheut t0 of thee, to that period of i& 1te coecerned sheut it. A think the catlloca of

id tin.ted 4" 1onat lease that thereso hoen soy ahovedroceg to tis aorm have a r &ight to he oweefted about I. I - e

i7 teoting is that period of tise. 1? ceseeraed partiolfeaiy abouit meet couid boasses Manor adrerse

ad se he rtPetsgowd at free thes teoftte of the Id test episodes. Vie are geftalteip doesasld. There*s ilo

IC undedrground testing. hAM I thimh that it's sot fair to the It asset&ee sheut that.

41people here. Let them tire is Las Vegas. 1f they are the Am to6 concerned meant the teehieolod sad l.ba

4t owes that ore goadn tc heCasft tree it. let thee *zoerlsae at could baliees if there am am advrsre methods. I knew Y-l

44 the pro~laeal of it. I desnt think anybody sheele hero to Ri have prehahl?' considered the worst caswe. Set I as eat sure

IJ tPeril#%e the Problems of it. I thilsh they eheuld joist 53 Aheet chther alt the adverse cases hae" heel coaaldersd.

IN4 to law5 th otineg. you hase. that they lbe. sp. Alrelady. yea 44 1 dlda't hare the sspeartabtty of SttldYase the

as hoer the Ratin of deseds they me ds. already. City emakiner ;I& impct resort, the graft impact report. banaese I read to
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1 the0 Spectree thme otaty costs* that ears available wears is 46 1to ho earried deeseted to the various locattees an sostthra

a Las Vegas. Apparently there wears here is St. George bet the 5w Utah or eves if they hea't he broken, up loatwe ll0

e1 aser dads't say so. so I didn't hare a *hasce to looh at a particles, are thkey Smail eiseagh that they wall he throes

4 it. 12.12 4 high esoage is thle sir that they *"old he Creried Ratio oitier

6SO I'd likte to ask a couple of gest tees is that local tees devilment?

d regard. I really doolt ospedt a .ee"r here. I'd lob& to 46 e the hydregee Was that yom are talking aheet.

7 Sol, the 9mesttaue sa" thee If there's tied afterwards. mayhe I etarting with livo~d loydradee sad theae being turmoil into a
a saw. of them could be as roerd. d gasifieatton is the rackert Itself. Not telikig so -uch

1: veo oGme0 of the are the pellets. We sere told they 0 Raboat the gas als it cames from the rocket. bet you are gotng

tosr oe o he sheut thes $&t* of OR grate of goed sand they to to hale large containers 5t flequtd sydrogels.

is are cooted cItb sees pretty *etlse material@. 31 If ""ething heppoins to the cast&.iner sa4 h

It OblIA"Bly. the chetleg of these. of the tiresome. IS gas esecapee. the& elvd @$aloneo Sad gasifies. I'm set sure..

13 is 09okle to he a Compex modh difficult Meefecteriad 13 free ey see experiments. what lisp~ to a large dee~d of

14 procees. because I as sure that to order for thee to &4 Someone hydrogen. As it traivels. Ite ligthter than air so

IS olthstaod the tests, the caste-se har0 to he ePerlofle IS it's goong to etay closer to the grouse. and aso it's blownl

is thicteceees sad parity salg all thoee thoede. which can be If soeaweed. It .111 ditfto" With *argon all The sir.

1 serry difficullt to obtain. i? am Isod slit the oesoutthlo altierep etIst?

is W he * h a se h told that they here bees tested up if See that bees eeeeldsred7 ts a eorgo olood -- I-s sure Y"u

it to 6.0100 degrees. watch is the "oerating toonperatere of the I till hae" several thoesWSad or mab toss of thOeseadS of

zii roohet. So Islise" at hydrogee. 110mge "ydregon. is storage for thI..

46 gl Vihat happen@ if they roach a temperature of tea 2i tests, Aod If that esca6es tato thel *tGesehere. :oc1lea
44 or three times that through soon adverse test nomination Do 82 rwill it drift through the sir desw~led borer* Itheos

1.2S5 the Pellets stead uap eager Came* cedle And If to 23 anoncombustible? becasee it .l11 etar to the froaead.

g4 ropeleetee socus Is the reahet during teettng. armeas thc Itehd atuld certain &dwer" svenather coaod~tises

AS "ole to ho braehs up eod thre"% eat iote the sky as duet. as makhe this cloud last leager theet ether eseditteso sad. to
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4.1

othr otdo noud te wst berh an effect uipon such a I of ththae. Automaeted teetism methods wou.ld be "votes"be to

11161 -mte do that.

A £' a *little Otamil-fr ahout this fisen you, 3 A numober of Questions, that that aislleanos

4 talked about. Io that after Oiou scrub. SupeeeedlY scrub the 4 "asseeed or* treated perhadw .5th east we eight oill

&1 gsasecu hvdroorn to elietnalto the radioactive Material that 5 *tetiigsattag to the IRS. I tecosieaebath dow. get a cop,

6 san he in there -to It then hurned Off Or juetslt Put UPet* 0 eam take a look at St.

7 the air, I LT. COL. BAllbGANT91: Raw at. talkiad aheut

o 0"1 . awe laut question. libel ""ones to the a worst case eehemartoo? We dSd rae thoe, e did, loek at

t t~t~ Ifat- thme prIc str..i lot of the pareateet, W hydrogen explosions. l,-droton is lighter thee air On it

Ii. that, hah e h orn . rc be d I wh..Ich ead. th.e IS aecreptehe nou to wIl tIC Or *,S. if vow or* worried about a cloud of

it 0t, (.wait to be co-~derabi) d.11fer 0Oct?10. Iht. .lop the It m b wtg aoer St r.1Ator. exploding. sen .. al .r

.1 projectS or toes. it,: 1i oot woe t:o gofot Thank tou. IA and oliplodtt4.

IA iA MIPE thnkTo14I LT. COL. BLIEkIE: that'. ..&city ki .. fla..

it LT. COiL. 55tIIGANTLL; We could answeer saoa of 14 Ue hurs the hydroen out se thate .toes cloud,

S th.s ... st. toe. is LT. COL. SAUIGSETEL: Aed the cotiling for

sLOt. NLktktL; Okia'- It vouite got soart answers. I. vsrioss decision to have aloeg with the project the EItS

eahe.d. :1Slea docuecot. tThe, w~oe tha nt their decision to

itLl. wii b.AL.5A1.1t- I'l let Co.1 Sleeker talk I_:kb- s tsoto s akngthrdeion

In hawlu the pe1.0 )e ,t~it conttol dlttlotiethe testitng. ICCOL XktPEL: O0d' 1I wa.jst ..,lCo. :i. do

11,Ll -L. hbttilik (on tne Pellets themselves. we -U hat -- Mr. hlanwow just handed me a note I wasI- mi tSo

hat ase'~t r ft e ve nral hiundred thoueand. AS 4t ask ohether there . anyone M. r. *asoon is one -- whethert

11 at still %, arc ski. t, turn oiut quetalti control for the 03 call -

4: toiket engine we aretaliking about. ae ate talking about Z4 itt. #awon. it voutd go ahead and cas, on up.

zSIsoaewhere lin the auartvt of millions of these kinds d to there, anyone *Ise who turnwed in a nato and I did not call

AbSUt I ATED 1IKkrLihfs OF 51150£la -- yox/m0-C??l A5501ItTiti htl'CiTSES OF NAVARR ;-- ?oSSo-glle
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Iyour awe- 1 t. gawoon. do t ilt be the lset speaker. hero. OUt If you *,at a cop, of the draft. owrall IeaPt that

A.411. HANSON: thank, you. 1t. Roger usseon. a I 9o n coeo h ard.. If .o ... t . cap$ of the fitnal

rrsIlewt of bt. George. and I dan't sepak for any Particular I tol: can .:I.at that. teSh. coe osbi
4 goupn. btii I do bltel- Ispeak for easy. 4 ~ lhaeO until hI t fOI ~ e oOi~l.

tettr.Ihate grave retserations about the .written coldnts that you eight want to ..belt ot sanl

o acuracy of I tatecn*rgctn r ntnana teat we ctitten hag got that right. whether it be soeas friends or

m uch lutawteset -.e fro- the .tlttary establishment. :ny oone :lot. titUwn tol osn 50 oliei cuievents. you ran do

oI roeal wit reeptusenten the repeated 0 that. adS It would go to the addtres. that's listed at the

o dwlluabutthe nets-c s. teoting at Dudley Prosta arun 5 ottue of esther the written noaSet shaort,.rI's#0

t0 and that it taed anything to do witht the death of hundreds : lis tted snsldr Ithe hand-ou1. t. on *n the secon aale.

it of sharp up worth, Vests later the nausee-effect tiWe do 'a'"reate your c. ntw and we aPPrec.ate

12 celattunshios were finally admitted. not, after it was tz %out nwotvoolent t"o11ht. Thank you ver, Much. laok*$ and

I3 emossibhle to do otherwise. 53 gentleman.

lt4 torthet south. in this area, the daownoindere Id00

IA have struggled tot decades agaiswt a stonewalling IS 5 (hereepon. the hearist uas coaltsided.i

Id *o~evirsaetal bureaucracy. ohere a* are out-gansed. I

It out-eaomste. ouit-eaeilvered. out-shuffled. Out appeals are

Ig Met with prevaricat ion, tt has hensee~ clear. Us cannot l

to trust the accuracy of statements tegarding etreetll

24) Iapact whets that come from the wilitety cstabttsheenl.t 4l

a1 Fulrther. tne deponfent osaeth naught. at

112 COL. NVEPtL; W. have mnotioned it befor , Just aSa

ka in ..e8c th.ct .t os., io. if Too uat So get a0to, of 3

14 ther draft UtS. there is . topy I preosmis it my onl ho non A

4b soor In th "hashingtwn lihrary. or Waskiaftest County Imbrary j S
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1 Septembe 15. 1992 1.00 p..'.

2 space nuclear Therm.al Propulsion Public Hearing

3 P 80C 9 9D I W561

4COLOWKCL IIIJIFLz Good Evesning, ladies and genteme.n.

Swelcome to the Public heasting on the Draft Environmental

6 Top- t Statement for the Space Nuclear Thrw,e I Propuliaon
$hAd MUCIAM IatIual POOULSION

7 Proram. I Weat to thank you for coeing tonight. AMd I

I solicit your coments and your involvement xin tonight's

bearing. We don'-t hawe ashtrays hte.e *0 1 would ask yo.. not

PUBLIC NARING1: to speak . BopefullIy. I think with the found systee we've got.

11 you should he able to hear. but it you have difficulty hearing

12 say of lus. it you'd Calme your hand bath and forth. oa'll see

TAM AT ITo CAIalION BOTIL 13 If he can do better, And. finally. for those of you in the

SALT LAES CITY, DEAD 14 batk. It may be a little difficult seeing the view gtap~hs. so

September 15, 1992 1s if you West to coms up a little hit closer at say times. I

emOOMPE )I. Jody aiwards, S. ass, Sp 1 invite you to do that.

17 1Inm Colonel Jim Numpel. And I '* I1 serve as the

16 presiding officer for this public hearing. I.. the thief

1N trial judge for the Air Force sand I'm assigned to the Solling

20 Air force Sase in Waahington. 0 C. I'd like to Introduce to

21 Fee the suera of tomight'. panel. In the tenter to my right

CA PITO L :: Is Lieutenant Colonel Gary maumpartal * who is the thief of the
WevIrdmetal Planning Division at the Air Porce Center f orREPO R5T ERS 24 Sw~ir~m~tS: :cllemae Is 555 Antonio. ?eses. To his left

3001M SMIAMO -- CAPITOL NYPORTMI

DOOMnt 3 Document 3

4 S

1 Laboratory at Mirtlandl Air Force Be".. eW Hanlon. Now I hermal Pro"ulsion Program, NOW that wa oein accordar

2 Colonel Samingart*l will describe the environmental impact 2 w th th CinlSvignn oiy Act. stimaC'ss referred

3 analysis process mand the results of the environmental 2 wt'"s, Pad loArFrt psstn regulations. Ths

4 analyses. Colonel Bleeker will brief you on the prooe 4 Purpose of this bearing is to summarize f or you the results of

5 action mand the alternatives f or the program.thDrf 1antoecieyucmetsw herftRX

me. lso ithus MC~io~l musartalM rghtoo A. tonight's hearing will be in two parts. During

J.. epe ro heDc teg-aFel ffc 7 the first part Colonel Saumosgrtel and Colonel Sleeker Will

a in Las Vegas. Moe"ad. Bow, -t of Energy is whet he S ra noeton to you conering the environmental impact
9 tell a cooperating agency i. , v a. An It : aslam§MMim processpert reasd foC the Spasts Sclas Thermal

10 Participatad In the preparation *xf this Draft RnViroomental 10 Propulsion Program. The second port of the hearing Is the

11 lapact Statement. Now, Sr. Leppert will be aveilable to 11 Public Participation portion whete you -11 have the opportunity

12 answer questions that you might have toncerning the Department 12 to tommnt on the Draft Environmental Impact statement or to

13 of Energy's involvemenot with this program. 13 ash clarifying queationa. This hearing is intended to provide
14 A th proldng oficr fr tis barig. amact14 a public forum for two-way communication about the Draft 211.

1s acting as a legal advisor for this action. I -a not here as as 15 wth 5 viaw to improving the decinion-maing process. Your

14 authority on the Draft MI.15, i'e ot had any involvement with I 14 iput"seeure that the decision maehrs nay benefit frtom you~r

17 its development or preparation. My purpose tonight is to 17 hoowlde at:he l lae n from any adverse envirwinental

IS ensur. that he hawe an orderly hearing aWd that everyones who 16 effects thtyou think may result f rom the proposed action or

19 wisbme to provide input or to maks 0 comeant or to ask a 1obeI the alternatives to thet action.

20 tlarifying queation. has a fair opportunity to speak and tobe20tt ma say whet thia hearirng is not. It in not a
21 herd.21 debate. nor is It a tefatendus. It is also not a vote or. the

22 SOW I'd like to esplain to you the public hearing 3 atoshthvebn "YdinheDftES Tefcu

23 process and the procedures that he'll follow this evening. 23 of this hearing is on the environmental impacts associated

24 The kir Forte* bae prepared a Draft Environm~ental Impact with the Proposal& being studied by the Air Porte. So

25 sttemaent. we Call It a Draft 31N. on the Sace Nuclear 25 omments on fon-savi ronusutal issues should not be raised at
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1 the hearing. moreover. acon. of the panel memers are the Air 1 WEILiL". hAd 90four yO mn oneiaSOC. WVftttsr COenert s6f-tf 0

3 force declimio makers On this project. 2 OWI~b*a the reoietfxauon table. you C&D US& those *h..x.

3 Saw. when you caus in tcnlieht y~o weys provided with yo Of cO aa do it -n your own stationery or submit yoU. -u

4 ast attenaneo card and you wero asked to indicate ce it d0gumA6 Us osve. 1 would just point out that the address

5 whether you& wish to speak tonight. A card. a onal cord like 5 Where the ufitt.5 fOMests Seed to be seat art listed at the

6 this. Aftetr the presentation* by Colossl e~sfuatel MA 6 bottom of this torný. They're also listed on the $asxod paoe

7 Colonsl bleaker. ue-11 take a short breah and following that I of the agenda that you msy have bes heanded.

I breah. you'll haeo a five-minute opportunity to Speck or to lif cay movments thet "ae mode. whether tIhoy're

I ski clarifyise quectiose or to do both, Sletted publc p siven aralIlI or presided In writing tonight or suheitted

10 Officials. woh will be called on first. follow"e by the public 10 later. will he given equal consideration in the

11 at large. 1 11 decisiOWn-akise Process. In sumomcry. I'd Just like to stress

l2 aos I'll Use these Cards to ocsdOnly cell as mebr 12 thetthis is your gpeortucity to Preside the Air force with

13 of the public at iset". It you've not had so opportunity to 1 sany isfaoontios that ye.. Sy hews reecmdine environmental

14 till aut a card. you-11 heve thet Chance at the break. It 14 factors that cre u~kOMS to us 610d tO he,. iPotf into the

is you'd Ilke to eot On. Of the cdar sam sod till it mot. just IS decisioss that the Airt Force eat make regarding the Prpos~ead

14 raise your hsod And we'll here eomeoe set a card to you so it I16 nctioe. Kma Calil Gary muosrtl Will describe the

17 can he tilled out. but there will certainly be thet 17 eoirctai prsees*.

10 opportunity at the break to fill out a Cord and then turn It Is LT. OWAM Mmor m~at. fmesh you. colonel msIuee.

It In.*1 to adeasig Is0 Lioutoast Colone1 Gery, Isonartel Iro, the

20 if you brought a prepared statement tonight. ,you 30 Air Verge Casete for Coviramt Incelleade At brook@ Air

21 mode read that statement mt I*od. you may leave It In the a1 Feose msa" iS Tm"s. OAF extenuiatiengisolidependently

22 by the microphone. or you can do both. Zither way, It will 32 commouctise the eoereatl4 impact analysis procaa for the

23 became a pert of the publ if rweod. 3 a eis rplinporm
24 Poe. if you don-t west to make & statement tonight. 24 tonight I'll preeet the schedule for comletiog

25 hot you woold like to Provide Poot iaspt. you my do so Is as this mwircintsl iepaet proamee sod ohm hoe the presest

JODY UWMDS -- CAPITOL msORue JOD Ot ARDS -- CAPITOL RIVOMSYI
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1 Public fomment Peried tits into the scebdule. Al"o discuss 1 in the state heve a copy available tor rervios. Also, a copy
S thex "cOp of the study. And then Lieutenant Colonel Gary 2 say he requsaetd tonight or by writing to this address thet's

3 Sleeker will then present a brief ing on the proposed action 2 obmm.
4 sand the test location altelrbotivas. And lastly. I will 4 in addition to tonight-s hearing, written commets
5 Present the results of oer analysis. 5 sthe Draft Powirinatal Impact Statemnot will continue to

0On March 13. 1:92. a notice of intent to prepare so 00 caset"d at this addres until Octaoer 5th of this year.
7 Svixoonetal Impact totstnt On the Sace Nuclear Thermal 7 After the corment period Is eser. we will evaluate All
* propolsios. "ranm was published In the federal register. 6 cints. boft written and oral, sod pert ong additional

9 Four scoping Meetings were held int April 1992 to receive 9 Analysis or Chunee the envifinental Impact statemenot where
10 commnts from the public concerning the scope of the issuesa to 10 nece8asry. Again. aso In the seeping process, equal
It be addresss" In the h'virtnmsetal Impact Stateesont. or 315. 11 considerstiost will be given to all coansent* uhethe they are
1a At the &acting we collected the necessary, data and 12 g~remeatsd here tenight or re~eived prior to October Sth.
13 conducted the analysis. And the Draft Inviranotal lepact 13 Cninstf received af ter that dote way sot he considered in the
14 Statement we are here to discuss tonight was filed with the 14 tinal POvircinatal Iqpst Statement becauese ofshdl
15 U.S. Rovirinoestal Protection Agency on August 5th -- lath Of 15 constraints. Once the rvioev pronese Is comples we'l

10 this year. 10 Produce the fimtsclPoirostslto Impsct Statement sod sail it
17 mhe public comment period will extent until October 17 to all of thse" on .he original Draft moviroonenatal Impact
19 S. 1992. hAd the final Povironnanital Impact Sstatemet is 19 Stctmet distributiON list, as well as theem who request a
19 scheduled to he comleted In Dlecember. Ones this is Comlete. 19 copy betwee man sod the mailing dote, mhe final impact
20 the 218 will he used by the Air force to help decide whether f20 ststenent will 109204de omests received during the publicI
31 or not to proceed with the toot Program to validate the 31 period sand our weaponas" to thee. oonests. Following
22 concept bheind the Nuclear Propulsion Prograa. Ws =pact to 32 fOMlatION Of the 115, the Air Force snd DOs will consider
23 SCcOlIAh a record Of decision is fenwmary 1992. 2 anircmntsl impacts. so Well mes Other factors such as

3dA copy of the Draft gig wee 110ied to 521 groups and 240"ecnoic and technical COseideratio nscd program goal:.
25 Individuals Who requested one. Io addition, these libraries 25 bef ore deciding whether to proceed with the ANTP pongram. e
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I deClaims Will be docmet"d in a record of decision. -CM Ii I statement "ae classified and pre~pared without publict

2 like to present Lieutenant Colonel Gary block*r to my left 2 portLeiOatics. because of chanelng msision regairements. tI,.

3 from ftillipe Lab who will deacrihe the Air Force's proposeed 3 Pogram. cod aseied iaberwind. "as terminated.

4 plan for the 95!?V. 4 The Air Force*. rC" 0i.Ine Mhe Potential Of the

LT *. COLOMM5 -LI5UR. Goo" evening. ladies Sm particle bed reactor concept. tock over respoes Lbiliry for

Gentlemen. I*& Gary gleeker. the program sectoer for the 6 developine the particle bed reactor. The program of fice "a.

7 Opera goriest Themal Propulaion Proeram at the Air Fore*- 7 formed in 1991 to Iead and manage the developmnetal effort.

6 Phillipa Laboratory. girkland Air Force Mae in "an Umeico. 0 In scowis@ this respoonaibility. the Air Force. determined that

9 Tosight 1-d like to teil you about the awe Unclear Thermal S rather than to rely os that classified all. about chich the

10 Propulsion Program and cur proposal to develop and to validate 10 public knewu "thing. we would Prepare a saw anvircummeetal

11 the particle bed reactor propulsion technology. 11 Impact Staetment for the program with full public

12 The progreesa smisson is to dewelop sad validate 12 Participation.

13 nuclear reactor techeologlee to be used as advanced space 13 In short. the Air Force wanta to fully develotp and

14 propulsion sysetms. Several propusaion technologies have bae14 validate the technlogy that ore started aader the tiaberoind

15 and continue to he considered as viable research options. is prVOerme. The Air Force goal Is to dmeons0trAta the feasibility

14 Morrever. the Air Force consider* the particle bed reactor 16 of a particle bad reactor propulsion system that could be

17 propulsion technology to have eufficieat develosmental 17 operated outside the atmoaphere is space as am advanced opper

1s potential to warrant continoed ineestigation. 15 etage or Am orbital transfer vehicle.

1s Dafror us go amW further. I'd like to explain 10n It Astated is the notice of intent. the decisions to

20 the AM! program was formed. Approxmiately tuo years Ago 20 he 00". beeed in part *s. this Saviconeental Impact statement

21 work was begun cop an Zoviecnanetal Impact Sttetment to support 21 oare

22 certain decisions concerning a classifiled Program. A particle 22 A. Whether to cmontionue the SWI program through to

23 bad reactor tocheology ws amon of the stats-of-the-art 33 development of muclear therail propulsion technology.

24 techeologies being developed under this prosrods. ftver. 24 0. Ubothor to Construct and operate a validetios teat

2S boecaus the program wse classifiled, the environmental lopect me fCiiY
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1 C. Where to'locate the validation toot facility. 1 combetims proeeea is comlete.

2 Two aito$ are being considered for locating the a A nuclear Propulsion Ssyetm contains a reactor whirch

3 validation test facility. aad both "ere etudied is the "vreiscee the combstion process is a ccasoatiosl system.

4 gssiromeental Impact Statement. One Is at the Nevada test 4 bue, the reactor essentially beom a very powerful heater.

9 site and the other is at the Idaho motional flogineeriag S it heats a single fluid, the propellant. to a very high

4 Laboratory.- When this Znvirenst*2 analysis wse begun, a 4 temgerature. The rproellant f lows throwgb the reactor.

7 third site ralled rest. - also at the Idaho National 7 becomes very hot, Is expanded through a nozzle end Produced

I msgineerine Laboratory was also uader r~asederation. kooever. 4 throat is the eme eaoner as a Conventiasal rocket.

O Am a result of nor investigations. it sea elieinated frem 9 both chemical sand nuclear propulsions ystems operate

10 further consideration doe to the preaenC* of signifitrant to at temperatures arongd 5.000 degrees fahrenheit. bot the key

11 cultural resources. 1t difference between the two is that with C nucleer propulsion

12 bef ore we get into the details ad the program sand 12 system. or cam choase the propellant. By choosing the

12 spacifics of our proposed sort=m. I'd like to provide the 12 ligbtest propellant, hydrogen, a nuclear propulsion system can

14 daescription of conventional chemical end nuclear Propulsion 14 be me"d mere thean twice aso efficient as a conventional op..

11 syset end shy the pracmice of nuclear propulsion io soin 1: The theoretical effect of doubling this efficiency is that the

14 profosued. First, the ultimate ob! ctiv* of any prpulion 14 load-carrying capacities cam be increased scmmhere around

17 system is to produce very hot gee for Propulsion. 17 eight to ten times. Now er. as a practical Matter. us cam

10 Is a covninlchemical propulmice my.t.. he- ~ 1: see real coats and weight reductions by the factor of two to

14 as the left, two fluids. a fuel and am oxidizer, are sised sand I 1 five. This seans a tremendous moetary "wvines with a safe

20 they are burned. When proper comustion occurs, a large 20 high Parformance nuclear propulsion system could be developed.

21 volumes of hot gas is generated. This hot gas expand throug 21 The particle bed reactor, or P53. is viewed by the

22 a nonale to produce throat. mNoever. there are only a few 22 Air Force and others a. having distinct perforean~ce

23 acceptable foal and oxidizer cominatiOSS. sAd efficiency and 23 advantages. The particle bad reactor would use apherical fuel

24 Parformance of chemical systans are limited by both 2d particles. The typical fuel elmeent would contain many

2S temperature end the molecular weight of the gse after the 21 millions of the"e feel particles, each approximately the sixe
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I of a grain ot "~ad. The typical particle contains a center of iI tempratures in the hydrogen .rctrmseart. a reliable cor~trol

2 fully enriched uranium 22S surrounded by a p~crc.. graphite 2 of the high and the low temeprature of the hydrogen

3 buffer layer. beat io a high-density graphite layer which is I propellant.

4 Surrounded by a final layer of zirconium carbide. The"sI addition to the partiCl* bed reaCtor Itself. the

5 Multiple Coatings provide containeant of fission products and S principal ::mpmeots of a conceptual propulsion oyster -r the

0 prevent the hoated hydrogen tram damaging this material. The 4 propellant managemntn Ssytem in the one bar, "o the pressure

? sint-elded fuel elemnat includeoe aewrom, moderator material an 7 osaeel moral. assemly.

I the outside. Concentric filters or frits And fuel particles. 0 The propellant sanagaeruti system provides controlled

5 The Concentric filters are devices that support the fuel 9 flow. and pressure to the reactor a" other subsystems . During

10 pertialee while Allowing hydrogen to flow through that 10 the operation, low temperature hydrogen aoits the propellant

11 material and cool thout fuel particles. The flow path through 11 tank. vnters the Curbo tanlk assaemly. After e.iting the pump,

12 Am element Are Illustrated In this figure by arrows. An Array 12 the propellant ia delivered to the reactor where it's heated

13 of heneom-eheped feel element. could be surrounded by a 13 to the doetrad temprature. A Small portion of propellant is

14 aeutron reflector each as grophito or beryllium to enhance 14 bled off0 to power that turbop.es assembly.

1s reactor performance. And it also contains reactor Control is The pressure renael and mor01. assembly would

16 devices. The member of *%meant@ used could be tailored to 14 provide pressure ceetaiowt and ronetrucraral support. mas

17 produnce desi red thrusts. 17 nozzle collects the hydrogen gas f row eaCh fuel element and

10 The general concept of a propulsions *yetsm in the IC accelerates the gas through the throat section to generate

1s lowest uae of particle bed reactor to heat low toospraturs, 19 thrust.

20 liquid hydrogen propellant to very-high-to~eraturegasaeous 20 ThIL lead. to the description of the propoaed

21 hydrogen, the hydrogen is not burned but is simply exhausted 21 v~alidetos teeting of the particle bed reactor propulisio

22 through a Domain to produce threat. 22 technology. The proposed testing sequence Involves a saerie

"22 mh ajor technical goalsn of the program include 23 of texta over a five to tee-year period leading to the

2 chiev t sA" Control of againsr power levels. developmet 24d validation of the concept. As ohms 10 this slide, the teost

25 of materials that caa withstand thee. high operating 25 are Ceqseouced to begin with fuel elemnst testing Nod rulminate
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1 10 teetingo at SoIntegrated syetem. In the building block I Thsee integratad system teats would be a "eriso of

a approach, this teat soring include. the particle bed reactor 2 tee reactore which gradually approached the desired

3 parfooence sleeet test, end eegiee integration teat. 3 perf ormance Conditions. ice desiga wouild evolveo from

4 Culminating with teats of grmead teat article. or ongines. 4 technical InftORAticO derived during earlier testing. Two

5 All theme teats would involve reactor. within a test cell and 5 version would be teeted. they're referred to as min1 or

4 within properlly contained facilitiese. 6 eab-scal* and full-scale.

7 tech test serises would he carefully planned to 7 Subsequent to Satisfactory Operations with t he

C include writtee procedures end foreal review and approval. $ element testisse eany System tests would be tested in the esae

9 tech test sewu*c would undergo a comprehensive Safety 9 test cell teed for those earlier teats. The full-scale test

10 analysis before approval to proceed would he treanted. 10 eeries would take place in an exapnded facility amd would

11 The multiple fuel element teat would be the first 11 demonstrate comlete operation with feed sad control hardware

12 sustain"d power producing test. These teats would Involve & 13 And a full cGUIleeawrt of instriaesotatiton. This fl-ci

12 reactor ahout the site of a SS-pollee drumn. and would he Use 13 engine would be approxiaately the sine of a small *sutoooiie.

14 to demonstrate the performance relisbility, operability of 14 mucltiple tafst would be PorforeI beginning at zero pacer, to

15 fuel elements. teck of thee" Core. involved In the test could lS low Power, to Operational power and tempratures. Each toot

14 he subjected to five operating Cycles at a noxious power level 14 would demonstrate controllability, sod stability at full1 pacer

17 of 550 megawatts for As leg as 500 "eCan or About 4 17 And the rapid start-up and shutdown under compter control for

to minutes. ?hiS is the energy equivalent of a Cosaig 747 flying IS a full elsonie profile.

19 for dO minutes. Op to tee of thoee tests my he cemduct ed in it tech teat would be in order of a few minutes in

30 a sinele year. The nos-nuclear tsrbopup teat or what we call 20 duration. The essiesas ties of a full powered reactor for ant

31 =61"e integratic. tests, would be designed to demonatrate 21 individual Car. would be Approximately 1,000 seconds or 20

22 proper function of the propellant &seten withot en operating 22 minute.. The energy produced from such a test would he

22 reactor in the loop. This series would establish Confidence, 23 equivalent to a toeing 747 flying for approximately four

24 in the central and the fted system neceesary to allow 24 and-a-half hosurs.

25 precedifs to eagIn sysmtem teats. a5 Meat slide, please.
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1Bcause Sofacility "iota. that fully mexts thease 1 Lactates c001ant supply Oyetes and the -Qta.-9 tt:f...t

2 tenting requirementst. construction at a saw facility Or 2 treatment system.

3 extensive modification of An existise facility Is requirsd. 3 The iCCO0.lsO Coolant supply eystem would be rowspoar

4As shown 15 this slid*, the eain features of the 4 of a hydrogen storaee system, hello. storage system, and of

2 facility inlude a control camlem which has an 5 Pipes and valves for coolant distribution.

inlstrumentation A"d control systm insld, of 4 bunker, a teat Thee asre numb . of -- three selo. resor* for

7 fell, a cmust ement system, a Coolant supply systes. and thean I7 n. iscop lsls e f so effa t treatmeet system in the test

I so effluent treatement system. 9 5 fcility. First. wse Of the $*aIs of the testing is to

* The coet ompclex. at the tsp. would be a 9 valdate design margiss. Secoodly. the emissions of

10 .1 sheledaOf'orsedt"c"sCrato buildisg freoe which access, to the 10 rodionuclides in the ambient air 9 roe Department of tostay

11 facility, soy activities isvolvifts the test fell, sad a syset It facilities are regulated by the gavlronsental Protection

12 to provida video surveillance oers the entire test facility 13 AgseCy is sotordsoce with the natioswsl sexisslo standards for

13 woul~d he controlled. 12 heserdoas sir polluanets. sod shell sot exceed so Amount tha t
14 The control syset would provide the requilred safety 14 would tCause soy sombar of the public to receive is soy Yostr son

1S sod Control functions for all ogeretiofss at thAe stire teaxt 1: effectiv,o dowses qaivesot of ton sillirees. While these

14 facility. And the system woald provide Conoet carteol of a11 1 .4 saiosal emasio o steadarde mas all~owyaseto the public

17 functions associaetd w~it, reactor testing. 17 to receive a dose of tea silIIrsen e as the fNTP Prour. a

1s The sub-scale facility woald also inclued a tast 16I committed to a design 60a1 of two eillirems par year, or 2t

19 cell to accomdate the major componenst of the reactor for 19 Percent of the allowable regualtory almt. Because the

20 initial vaidation tests. 20 proeree Is a developmental program. there would be some

31 The Confinement system limits the release of fission 21 uetlaity In the actual Compostion of the effluent. As

22 products. would include a barrier enclosing the reactor sad 32 effluent treatment system amild Mauaro that the Milssion* from

23 portions of the effluast treatment $yet=. 23 pleasedM activities amild remain wall within theme program

24 The folud systems for the sob snd full-scale test 24 goal&. Third. it is national policy to reduce radioective

25 facilities would consist of two major su*es~to, Th2e discherges to a leval thet is as low as reasosably arhieveble

._0_ _ _ _ __S_ _ CAITL_ _ _ _ __Sja AARS_ _ ]AIC.UOT
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1 sod the TS" ashes this possible. I the Smaller sob-scale facility would he limited to shat1

2 The effluent treatment system would he desigead to 2 euity, tacbeical administrative or maintenasce peroe.

3 accomliah the followiog objeCtivess It Would ensure 3 Theptre-operetiosal staff of the larger fall-scale facility

4 radioactive material entering the treatment systom remain wol b03 e epproximttly 30 to $0. Daring actual testing

S subcritical. SeCcoNdly. it amuld cool the test particle S operations for both facilities, the number of personnel son

4 sbahusts to weab loser temperatares to effectively treat that 4 sita would he reduced to a minimum operating staff of so sore

7 exheaust. Thirdly. It amild remove particulates. debris, sod I7 than tea individuals. all located within the control tmoepas .

A it nmoud trap noble games sodl contaminants f rom the stress. 5Two sitee of Deperteet Of Energy installations have

9 And fourthly. it fiarae the resultift clean hydrogen San to 9 been identified 5 Aitble locetionsa for the validation test

10 the atmosphere sod preveata the accumuation sod detonation of 10 facility. The f"dds 50000510 test site at the test station

11 the bydroges is the vicinity Of the test cell. 11 at the Nevada teat site and the contained test facility at the

12 As eff luent monitoring System would mEssaexe the 12 Idaho National Engineering Laboratory. Tb. principal

13 radioactive and particulaet content Of the stream ON a 13 exclusionary criteria Consaidered is the site narrowing process

14 real-tise balis and display this information for reactor 14 wars. One. similar nacl vor activities conducted at the

15 operator. The effluent treatment system design would isclud* 1S isetallation. Tao. a 12 hiloeeter minimum dietasre to the

14 appropriate shieldise to prevent w.orher eaposare to ioniziss 14 bearest urban ates. And three. federal Ownership ofthe

17 radiation shove Acceptable levels. 17 facility. The Saddle Mounttain test site is located is the

is The design sod fsbrication of so effective effluent 16 center of the Nevada test sits. South of Nine Mcastaitý good

19 treatment systen.,.hile costly, is Well within the operating 19 sal West of Saddle Mountain Roead. The distance to the erarest

30 rang"e of state-of-the-art system. Construction and 20 boundary ie 14 miles. and &cc*@& to the Nevada test sit. is

31 modification of all fa4cilities is epected to taks 21 controlled.

22 spproximately 14 to 24 mothe for both the sub-scale and the 22 The Saddle Mountain tost station would requi~re neo

23 full scale facilities, As ".erse wOch force Of 32 amd a Peak 22 construction for both the sub-scale and fall-scal, test

24 w.ork forces o shout 100 is the construction ohase. The member 24 facilities. Other infrastructure required for the site

IS of personnel on the Otte during pre-operetiossi activIties at 25 include power lines, phone lines, rood., a line to an exioting
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I deep-uatei well, and water atorage tanks. Traseportation I would be located adjacent to Che cOstalned toot tetci ;tY. Us#

a Improvements i"clud new site roed" and a grading of exicstin 2 of the costainmeet structure as the tost tell -- Ili Ieq- r

3 access roado. 3 construction of fluvid storage end piping and eff.ventt

4 The contained tost facility is located in the 4 treatment system and a flare *tack. Ienineering sudiost ore

S northern Portion of the Idaba Hetionel Invlnaering Lab. 5 underway to determine renoation requirements for the

640srthosat of the intersection of Lincoln boulsoard a"d State 6 contained test facility vsessel.

7 Highway 33. 7 As requirsd by the Mstional Ecrlrommeotel P01 ,cy

Sm bsetg facilities to Support validation 8 Act, the Do-acticn Alternative was 4lso evaluated. The

tet: ... a.rad located ct the Contained toot facility so"-action alternative would result to the Air forte Dot

10 aite. 10 Proceeding with the development of the validation t~sclr~g

11 Relating facilities at th, site Consist Of a 11 program.

13 receiving. assembly, and hot cell facility, 0 c~otainaot 12 What I hae. presented bate is a summary of our

13 structure. a acotrol husker, poat-itradietito examination 13 Proposal to develop oad validate the FOR propulaior.

14 facilities. ned administrative space. Approximately ton 3d technology. Many more details of the proposed action are

15 and-a-half all* railroad track consects the tootaianest 15 cascadoed in the Draft environmeental Impact Statement.

1s structure to the receiving. assemly. and hot cell facility. 34 Lieutenant colonel Seapeartel willl east presetnt the

17 A security fence with guard stations is also in place. 11 environmental impect aaalyeis for this program.

1o A number Of modificatione to thet misiting facility is LT. CODO S3UM5UkILs The Draft gawironeental

it would he required. It to likely the control building would 19 impact statement "ae Prepare to cculy with the Rastional

20 have to he recomfiguord to acomumodate the tosts, and the 30 e..iroinnta Policy, Act and the counsel anthe Itnwironmenttl

23 recelivig. assemby, end hot tall facility may require eodest 21 04ality regulations. If forts sere ead* to reduce needl.e&

32 modification to accommodate the hot test particlee. 2 2 bulk and write in plain leagagea and focus Only on those

23 Eheineering studies have been initiated to determine if the 23 isseus that or* Clearly related to the environment and to

24 Contained teat facility or newm test Cells would be required 34 Intesrate the BIB with other documntsa required as part of the

2S for a full-sacle teat facility. NEW tost Cells. If required. 20 deiiDeha rocesis.
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1Thisa analysis focuses on impacts to the natural II ere the existing conditions at each location. The following

3 environment that my occur as a direct result of particle bed 2 slides will Shon OGmparative Iowea@ hetween the test sit.

3 reactor development aMd Validation testing, or indirectly 3 al ternativee. excluding the es-action elternative.

4 through Change" io the community. Moseorces ewaluated are air 4 gelore I do this. I'd like to take a fer emomet# to

3 quality, biological reasources. cultural resources, soil. and 5 siiriae end Clarify what we've presented so for. Basical ly

9 geology, noise and water gboth surf ace and groundwater). Amd S the PrVOpS41I that Colonel bleaker was talking shout is to

7 Indirect changes to the commnity that provide measures 7 Proceed with the Particle bed reactor toots, which would

a against which envirtonental Impacts could he eayand facts" I Luiacue" a Construction of a facility aad run a total of about

P Chanese to local employment population, land use and 10 50 teats Over the test tea-year period. And to locate the

10 andthetice. tranaportation. end utility services. In 10 facility either at IM5 is AevadA Or 1921, In Zdaho. And both

11 addition. Issaues related to the current and future eanaggemot 11 site. sast the program seeds at this point. So the decisions

12 of harardous materials and wastesa are diacuesed in the 12 weIre looking at# shold we do it or not. regardless Of

12 document. ascmsue the prcgoeed action involves transportation 13 location. or if we decide to proess on. then wher* are we going

14 in testing Of nuclear materials. a considerable amount of 14 to do the teats? Be that's the decisions in the documnets sand

13 health end Safety analysis wee dome to &ddirmse radiological &a 15 the aliernatives.

1s Well as toaradlolovical impacts. Is I koow it's complex as he goes throuch the por-ogre

17 If. an a reamit of our analysis. It was draterised 17 Itself a"d I thought we put the slide is here just oto claity
30 that savoers" sircmenta effects soy occur -- Ipeact Say, 10 amcople of points, And there may be sem confusion btua.

It occur through Ipplammntation of the proposed action Sand 10 there's different types of nuclear systems And nurlear

20 teating eltocuatiwe. then Potential mitigation measures were 20 testing. The Point Is this is sot a nuclear rckat es
21 Identifiled and Analysed in the document also, 31 Program. It's to develop a particle bed reactor t stse
22 if a few sisutes I Will Preaent the reaults of our 22 08 the groumd to see If the technology works. An analogy may

12 analysis that are stated in the Draft as5. both Validatcow 23 be thet embody at soe time decided to tesat whether a

24 teet Site iocatlome wore analysed in the same level ed detail. 24 treanietoar would Work. but they hadn't decided on whet the

20 The baseline conditions assumed f or the purpoee of Analysis 25 saboe of the tranaister radio wan going to he at that time.
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1 so se-. in a techeology of a propuleson system. 1 morked Up to about ten ban u pa range. ther. it didn't WOKA. So

2 The Second Point is this doesn't involve nuclear 2 5May it absold have been a I... _er company Po, _ng Eno

3 det•natio•a. This is not a bo e. it's reactor hich 3 fdng behind it. We doo't know. s0 we're testing the

4 baa costailmmet or the ilside oS C reinforced concrete 4 tchsology at this time and that would be the ease kind of

5 building, it's bolted down in place, it's sot going may place. 5 thine in that ssmPle.

6 The exhaust. which is hydrogen, will be captured. filtered and 6 So keeping the PrOposed attiop nad altnd nat,0e5 •r

7 to eliminate amy release of any radioactIve saterials to the I *In•. let's revise the environmental Impact*. So this slide

I environment . The effluent system then would give you that i sfe the 50.1mis Projected Population employment effects froe

9 clean exhaust. 9 the implementation of the I•fTP program. The peak year

10 The applicatlona of the PON technology, aeme of the .10 Inrease of 200 employees, amssumig for purpoaca of

11 foture uses. this is a space program, so our eyes are em 11 determining mahimum Impact. that so persons from the local lot

13 potential application• in space. but it's too early to tell at 13 Market wsuld be employed, results in a .04 or four-hundredtoa

13 this point in time whether the engine. whether it's specific 13 of a percent population increase in the region of influence

14 impulse or any of its technical characteristics will Meet aMy 14 for the R$TS, or teo-eethe of a percent increase in the

15 programs when we my need it. So there'S no definite program. 1 realio of influence for the CT? in Idaho. The Maximsu of two

16 SO it voe j be speculative at this point in time to detemine 16 percent increase In total peak year employment would Occur at

17 chat site rocket. ohat payload, share we oeld fire this off 17 the Nevada site, or a ome percent increase at the Idaho &It*.

1 Or anything. go it's too early, it's too early in the system. 16 This slide shoes the utility requirements for the

19 1 think Maybe another example would be if someome t1 3MT? program at the twO alternative sites.

20 came in with an idea that they're goigleto develop a se 20 Under energy, there Is sufficient poer at both RUTS

21 enging. gasoline engine that eotld get 100 Milea to the gallon 31 a0d CT? for sub-scele teetine. supplemntal power 00014 be

22 and it would be pollution free. And maybe someone swould 33 provided by mobile generators at 10e1S during ground test

23 Sponseor them to do the research and developemmt on that 23 particle operations. Mile gea retore may be required to

24 aegina. And maybe it wc a car copny that did that. Whan 24 provide suplemental power during the peak demands of ground

2S they finished the testing, maybe it did wock. bet it only 2S teat particle operation testing at the CTF les.
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1 Under Solid waste, an average of 175 tons a year of 1 emoloyeee traveling either to or fron the MT5 or the Ig1L.

2 non-hazardous waste is expected from the SIWP program at the 2 The MiIMM Of 5.0 Percent increase in traffic is enperted

3 MTS. and is less than two percent of the total Aonunt of solid 3 along U.S. Socte 95 to the HfS for construction and a maxisum

4 waste generated. and would result in a negligible increase in 4 of three and-s-half percent increase during the operations.

$ the apticipated life of disposable Capacity at the site. At 0 Aaeumlog that moet employees at 1M3L in Idaho tow'.d use

I the MEML. a new landfill will be operational by 1990, 5 c5.tec beses to set to eerk. the SMyP program would cause a

7 therefore, a negligible impact on landfill capacity is 7 four. parcemt imcreaae in traffic during crnetruction *ad a

6 expected also at this site. 8 three percent increase during the operatloca on State goute

Under eastemater. at 3STS. the total estimate of 9 33. None of these traffic lncreas le espected to cause

1 2.400 gallons per day Of wastewater would be handled by a new 10 adversne iLmpc to the levels of service for either of these

1 septic system planned into the SNTP facility. An additional 11 roads.

12 2.400 gallons per day of wastewater at the Idaho sate would be 12 The next two slides cover the transportatior and UiS.

13 well within the capacity of existing evaporation pond system. 13 of radioactive and nsa-radionctive hazardous materials. arc

14 Under water supply. the .01 million gallons per day 14 the storage and disposal of hasardons Wastes. The health

15 of water demand for SMTP represents a Small increase in dmnd 15 and -- excuse m -- health a" Safety aspects cf hazardous

16 on the water supply systems either at the Idaho site Or the 16 materlals and waste$ ill be discussed throughout.

17 Nevada site. 17 Under hazardouns materials, the largest quantity of

1s The construction of facilities on 100 acres in 16 f:el material to be transported it a single shipment would be

19 Nevada is consistent with the current Mission& and activities 19 the reactor cores. Department of Transportatior. Departaent

20 at IrTS. No land-use im~pact* would occur. The modificrsron of 2 0 of nergy. and Nuclear Regulatory Commission regulations and

21 existing facilities and construction of additional facilities 21 requirementa would be follow" to ensure that no adverse

22 at Cl' is consistent with their missions and activities at the 22 impact* from these and Other transportation activities would

23 INff. and again. no land-use impacts would occur at this site 23 occur. These precautIons sould he reqtrad for either the

24 either. 24 MRS or the 111L CTF site.

20 This slide shows the traffic impacts of increased 25 Under non-radioactive hazardous wastes.
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I aproxmastely Sa0 cubic feet (or seventy 05-gallon druasil Of I Standards as particulate, netter. and -r oU1d be "' atot . o....
2 moe-radigactive hagardous Wects. consisting pCinCIPaily of 2 Vehicles. Sm"as1onn from tho Osera ia Ph..e t.uld -nr'd.O

3 solvenst. Would be generated from either site over the life of 3 emission* froma dditiomala traffic froc minor -~to artlo ;ax..

4 the program. All .et* would be labeled, shipped to an 4 Soch &S the use Of diesel geea.sand flaringo of hyctogai,

5 ian-permitted treatment storage and disposal facility. 5 during the particle bed reactor tsres. T~e impact om ragonal

6 thudes low Level waste. low level radioactive Wastes 6 and l0ca1 air quality from either the SHTS o, Cyret er-ro

7 requiring disposal Would consist of solid waste from the 7 Wuold be negligibla. and in not expected to Affect LMs

I handlimg. cleaning and disamesaubing of canister aasofblee 0 attainment status of the region's air quality.

s and contaeinants remved fram the effluent Stream. over the 9This slide sumarilss '- ncpeoll. to bi-.g~oci

10 life of the project, it is anticipated that 1.6 million Cubic 10 resources from the project at the two alvrnarive sites. Ar

1t feetat o10l. level wants Would be generated. This lo- level 1i gifts. there Would he A lose of 200 actsa of ?ranetconal

13 Waste would comeones 16 percent ot the available diaposal 12 Desert Association Habitat, which is rcommn oamuncty .

13 capacity at ME and Aptroamiaoeiy 46 percent of available 13 Conetr`uctiona Of the facility-a improvemeants to the acress

14 capaity at IMl. 14 road WAY impact UPc to 1,000 4oahus Trans. from project

11 Under mixed waste. mined waste such as low-level 10 operations. nois* may affect -- noina may affect the wildlife

10 radioactive materials that are contaminated by solvents or 16 and the flat* stark would kill any b~rd. flying into the

17 solvent residnee may he generated. it Is anticipated that no 17 0 l4ae. However. Doi"n from the flaring would likely arar* the

Is more than 70 cubic feet of mixed waste material would be 10 bicrds away that sight fly over the flare stach during

109 generated annually. SITS has sufficient capacity for storage 19 Meopriatio. Theref ore,. imetpacts to threatened or endangered

30 and disposal. and IMUS has sufficient napacity for storege, 20 species are expectad.

21 "An is aw.aiting permitting of a disposal facility at [him 21 And at the CT?. therm would a lane Of loet then s0

22 time. 22 acres of previously disturbed land, that is low quality

23 The disturbance of grovnd and construction Of 23 habitat. Projct aozeatione (that is. again. holes and flare

24 facilities at SMT and CT? have generated aome fugitive dust. 24 stack) Would have similar impact as the gOAS. The only

35 which is regulated under the National Amient kir Quality 25 throAtened Mnd endangered species, the hoal magls. heas been
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1 observed saprnimately 12 eill" from the CT?. and foraging 1 requirement* is currently being prepared. Until the

2 narA the mountains match end wet of the OIMLS site. The only 2 consultation process determines the eligibility of the CT? and

3 possible impact again Would he fromi the flare s
t
ack, and this j3 national register, it will be considered a potentially

4 again Is considered unlikely because of the distance "n noi" 4 significant historic resource. An such. modifications

5 from the flaring operation. 0 proposed by the SHfF could have an adverse effect. Mitigatlon

6 This slide Summrizes the results of cultural 5 measures Mey he required If this site alternative is chosen.

7 resource analysis for the two altayrnetive sit"n. 7 If It Is determined that the CI? is not eligible for the

*At SMITH. Seven prebistorir rite$ were found Within 0 national regiater. then no cultural impacts ars expected.

9 the region of influences none of these aites is Considered 9 In the geologies sod Soils, the conistrurtion of new

10 significant under the national register criteria. Therefore, 10 facilities Would require the disturbance of AbouL. 100 sores of
11 ano adverse impact is expected to Occurring to Archeological 11 lend for the BUTS. less then 50 acres for the CT?. The GOATS

12 rgeourcee. No historic. native American. or paleontological 12 wcould require 36.000 cubin feat of material for rut and about

13 resources have been identified at the ONT. 13 37.000 cubic yards for fill, while the CT? wold require about

14 At the CT? the only known cultural resources that 14 3.000 cubic yards of rut and about 4,000 yards for fill.

15 soy be affected is the mnisting facility at the CM'? Which 10 Measmures Would be taken at either cite to suppress the dust

1f retains quelities that would make it potentially eligible for 1f and soil erosicon. And ano impact from Sesmicni and volcanic
17 the national register of historic places. This Is because the 17 activity is expecoted at either sits.

IS CT? is the only nuclear reactor test facility of its sine in 16 High noise levels at OPTS are not expected to cause

19 the world designed to simulate all of the Important "evets 19 Impacts for non-project Personnel. The projected 125-decibel

20 that could occur in a comercial pressurized Water reactor 20 noise level from Operstions would be attenuated before

21 power plant. Consultation between the Idaho State Historic 21 reaching non-project personnel in sensitive roonaunity

22 Preservationg Office and the Advisory Counsel on Historic 23 receptors. The nearest non-project personinvl would be

23 PraeerVation end 0035 is addressing the Issue of national 23 appcroximately sin ail** away. end the nearest rovmunity is

24 register eligibility for several of the I1RL properties. A 3 appronimately 21 sues away.

25 msoangoaam of agreement to outline varioua mitigatioe 20 Poise levels at CT? are also not -V-.ece to impact
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1 non-project poraoner. . &ad again. * eItIivO community 1 would Only b. 1.35 m~irm.which '. only .31 percenrt 4l 0..

2 receptors. and the nearest non-project persoenal *Is 2 "oetually Occurring exposure. These 4o0-6 reyreaenlt

2 approoximately 1.3 miles from the CIT and the nearest community 3 bounds of the potential exposure.. and have been C6l1-l9td

4 is approximately 11 miles awy 4 using extremely conservtnive methodology. In summary. no

5 Ther, would be again shorn-tere nois*e*ffects 0n adverse radiological impacts .ra ..p- ted no result from the

6 wildlife in the vicinity af the test facility during test 6 proposed action.

7 operations. And as meonioned before, this my have a 7 This slide shows the result. from radiological

a benefinial aide effect of snaring birds a way froe the flare a modeling of the salotn case credible accident scenario. ' he

9 stack during operations. 9 Nealia came crredible accident is asaured to consist of the

10 The 3.7 million gallons per year of water required 10 simultaneous failure of two critical rrs cormponents. resulting

11 for the project are not expected to cause drawdown in the 11 in a release to the environment. In developing the nanmeus12 aquifers at either EITS or the CIM No0 water quality impat* 13 case affect shown here,.1 al eoather cosoitin a wer looked a t
13 are Ventetd from the norma] operations at eaCh sits. 13 and consideration given to multiple concurrent internal and

14 Turning to health and safety. This slide is a chart 1d external explosions of hydrogen.

15 showing results from masinnse came radiological modeling of 1s The wa..usl credible accident *spoanre an MITS would

16 nOtmal nesting Operations. Ca competed to the national 16 ha 33.5 millirems. or Only 5.6 percent of the natural

17 emission standards. the program goal. end the radiation dotes 17 occurring dose. And the imansue credible annid.nt an INEL.

15 w vs , ietn naturally. In summary. the SHOP programc enposures 18 would be 30 sillixeme or again Only 6.8 percent Of the

19 to nsnrsally exposed public are merh smaller then the Annual 18 n"tural dome. In comparison. the recommnded saanisur 34-hour

30 r0,911atOry limit for routine exposures. Theme calculated 30 accident exposure level is SOO millirems. or ears than 15

31 exposures are also considerably smaller then the Annual 21 timesa the smatisue accident exposure at either site.

22 exposure duo no naturally occurring radiation. For the NTS 22 with the noreal operation ampaeures. the seateu

33 area, the masisen single-year exposure wold ha only .6 23 accident exposures represent the upper bounds, using oatrecly

34 LIlireme. which is only .14 percent of naturally occurring 24 cosservative esthodology. Also, the Analysis dons not nclu de

2S exposure. For the IMS! area, the easier.m mingle-year esposure 20 mitigation measures such as avacrusiaton and rmsilationo which
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I Would he undertaken in the event of An actual accident. I the site. O~yQGe, although eat flammable itself. would

2 Looking at worker exposures. the Doeprto of1 2 support or accelerate comustion. Nitrogen and helium are

3 Enrgy suggests a design goal of 5000. cerlew S00 sillirm 3 sisgrle saPhyxiants, non-reactive, though. as chemlials.

4 annual dose for radiation workers. The 100 workers at the 4 NUrmeru facility designs and handling procedures wou1d be

5 STP facility could therefore he exposed to as mcuh as 7S0.000 S established to enSure that theme hazards are sinla red when

6 pesrog-milllrseso Over the ten yeses of the SNIP program. and 6 vein these chemicals on site. These designs end procedure.

7 still West this goal. 7 will he Implemented to sneur* thet the hesards are kept to a

6 Also, a goal of the SNTP program is to maintain 8 minieum. There are no sites specific isseus with the ONTO

P enposures, to on-site. non-program related peramonol to a muob 1: site in terms of chemical safety.

10 lower level of only 20 millireme per year. 10The use of the CT? for testing purposes nay allow

11 Named on this goal, the 4.500O workers at UPS could 11 the build-up of hydrogen masids the facility during operation.

12 receive up to 900,086 peronal-millirems. or onl.~y a 4.7 13 Following test completions, venting of the strortur* would be

13 percent lucreaos over the natural exposure 1s hich Would 13 required bef ore Personnel could enter no reduce the potentiael

14 he 1t million percon-eillrems that would he rocved during 14 for saploelon.

1S the ten-year period of the program. 10 Several analyses were perform"d that.considere
16 The 8,500 workers at INN!., would receive non more 16 potential impacts from the transportation of radinsct io

17 than 1.7 cillion person-millirems. only a 4.5 percent increm 17 materials.

1S Over the natural enposurs levels of the 37 and-a-half P~illi"on Pa1tFo the mo-.rcidost caase of transportation of

19 persco-sillireas received in the ten, years of the SUT 18: radioactive materials to the USerf the Calculated total

20 program. 30 population of those reneived for the program duraniorenoo~d be

21 In the area of rhemical safety, the UUYF program 31 113,000 prc-iigm.In addition, Only .54 or es.

32 would use several liquid and gaseous chemicale nto support the 232 than one person-millirema; is projected 05as rsulet of

33 program. Hydrogeni is classified an a simple oophysint, Its& 23 anticipated traffic accidents, rot a non-accident

24 greatest hezard is from exrermely flammale -- extreme 34 traneportation of radioactive materials to the Idaho sine. the

25 flinsability range, which can lead to fire* or amplocimnat 253 calculated total population doss for the program donati on of
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1 ton years would be 132.000 per$00-millreme with an addition I is written as simply as w~e Can, oi~t theme are troorno.:

2 of. again. about on* parson-eilliram project as a result of 2 subjects. Rut I just wanted to point out in sonry one of

3 the anticipoated transportation accidents. 3 the impact& I'e just mentioned. We've looked at &.1 the

4 1.1 al CSins. the population dome would be 4 different categories for both sit.*. We expect minor or yr

5 distributed among a lango total population. with no .membr of 5 environmental impacts in all of the cesourcive areas.

6 the public receiving a domes in excess of one sill Ieee, and the 6 including the health and safety which we spent an awfý.. o

7 majority of exposed individuals Would receins a total dome 7 time doing the calculations. The radiological impacto for the

S which is imeasurably los. 8 normal Operations at the non-accident operations i. very, very

9Beryllium is under consideration for use in the 9 smali. You're talking Shout .6 millirema per year for MT1 and

10 particle bed reactor. Inhalation of beryllium partinle* may 10 1.35 .111 frame per year. Put that in comarison If you haoes

11 lead to bronchitis. poeumonia. as it is a suspected 11 cheat s-ray. that's 2 millirema. We f1ow in here tonight. 1

12 carcinosmo. The Only likely release of beryllium would. be 12 brobehly picked up two millireis . mself and Ill pick or twoo

13 from a catastrophic failure. However. on, crodible accident 13 mona going back to Texas, sod I do this all the time, so --

14 scenario is conceivable that could produce considerable 1d and your natural radiation background is about 430, 00 this

lb amounts of this chemical. Raged on the maximum case relss 1: chart. milliress per year sod that varies throughout tom

16 the total emposune to soy individual would be one great1en than 16 country. mere you rs at a higher elevation, you probably have

17 3 ten-thousandths of a milliram. The exposure mould be more 17 mona than somahody that's say In New Orleans or on th re at.

18 than S0 times lesa than the occupational Safety and HmasIth l@ So it r vars and depnd on geology and a nbar oftthins.

19 Administration permissible expesure limit of 173 it 1 out you Would get a aons io the range of 400. 400. 47S

30 two-thoummndtha of a silliree in a 24 hour period. Therefore. j 0 elirma per year.

21 "n don't sa" beryllium release as expected to be soy Z:1 In the accident oasan, that was normal operation. so

22 significnst impact undec soy circumstances. 22 in so accident easee. in this Cas. e us on assumin that
23 1 just went through a number of numbers. A lot of 23 sawthing Went Wrong With mant syetamm, In fact, all systems .

24 information. it's like trying to take a drink out of a fice 24 And the reactor had rum, we had radioactive materials and we

25 hydrant. I suppose. It's Complicated information. The draft 25 mel ted domn. blos up the enatire mite, blow up all the hydrogen
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1 so on got as such radioactive materiel as .n could Into the 1 YOU to Speak If YOU baee coments. Just don't smoke during

2 atmosphere. We picked the worst weather conditions. which wae 2 the waeting. We're going take a 15 minute break. aod f on s0m

2 an inversion, a very low inversion. and "e picked the highest 3 Of you who cam in later, if you Would like to make

4 winds possible with the low ceiling directed at the closest 4 five-mioute coments tonight or anything up to five minutes.

5 population center. so thoee are the standards we used. And S you're, more than onlomes to do that, on if you mould like to

6 When on did that, the highest 40.55 on would be at HS is 22. S ak som clarifying questions Over the matter that's been

7 millireom san 1551. mould be 30 millirems. And the standard3 7 pesented, you're welcome do that. we sob you to fill out a

8 for so accident, again is the wocker exposure Is 500 5 peaker Card Which Is avaleable mcthe registration table that

9 millireme. again compred to the normal background exposure of n ou passed by as you can in. So on'll teke a 15 minute break

10 430 millinama, par year. go these mere our summary of the 10 at this point.

11 radiologic impact. For normal operations on aspect. and an 11 (A brief recmsm.)

12 accident scenario on do not expect because it's awful hard to 13 COLUIE 550UM, Ladim sad gentleman. we're going

13 get to that aituation. In summary, the SIB thoroughly 13 to go ahead and start in. We've got approximately twenty

14 analysed biophysical impacts of proposed action, the 14 epeakers. to I Want to make sure us ace able to give everybody

15 reasonable alternatives to both *Ltss thait are required by 1: the opportunity to Speak. AN on to Into this public coment

16 VIPA, but the 318 domer not address political. economic or 16 PortIon of the hearing. I sob you not to ba shy or heeitant

17 fiscal considerations. for these mill be jude With the 17 about making a statemnt. Am I indicated. I Want to make sure

18 envircormntal information that on provide during the decision 18 that everyone that wishes to make a statement or to ask a

119 process. At this point now I'll turne the meeting back to 19 clarifying question ham the opportumity, to be heard. We do

20 Colonel Siegel. ?hank you. 20 have a court reporter here with ue tonight. $he is taking

21 CftsMiU. s Rep.,8f orm on take a breek, Juat two I21 down word for word everything that's said during the hearing.

22 thins*. do., it's been Pointed Out when I started I twisted 23 And then this entics hearing record will become a part of the

23 my toegue and cometed that we don'lt have any ashtrays so X 3 122 finl wironmental Impact Sttetment and the decision package.

34 asked you not to smooke, end edody haMs. I think I said speak 34 8o Your acutS. am onll am your questions, the answers, all

2S instead, so soe of you may have Bought that. We do enscourage 25 mill be in the final record.
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1 ask you to help we follow these ground rul". I when weave sottee to five minutes. sand ash YOU to just so

a Now. I'll first ANNswARcs, the Mama of the first Speaker sand 2 ahead sand fiisho up what you'Ire sayine, hut dm'-t to too each

3 thee the meoof the eust Speaker. lahile the first speaker is 3 heyond that. if you heve sore comments then you'll he akle to

4 at the podium epooking. I ask the Meet speaker to cam up to 4 Braeast in five smiutes.. prioritis. these Commnts So thet you,

5 the frost raw. There io a little yellow abot as the seat I tea cover your met Important poinst first.

4 that says *rsserwsd speaker.* ea" If you'd go aeaed seE he's. h6And fifth, if I call the of eme sO~fhe's sot

7 Seast there. thet way you're wt hoer an cmn get to the podiue 7 In the toas. 1-1l held the card until the Meet hreak an ohma

I sore quickly aed It helpe apee" up the Prnces. so that. s"als. 5 1 call. 1-1l cell the seas seals asd if the Speaker IS still

t everyone hee the apbortmolty to he heard. P oat present. thee I wm-'t call as thean to speak after that.

10 Th secon Point Is I a"h you to speek Oely after: 1 10 Finally. I just ask the actire audience to he

11 recognize, You, sAd s0ree your remark* to me. Now, if You do 11 tourteous and sot to talk while the recognized speaker is

12 haew a"p written Siatements you wish to eubmit. it yow-& jest 13 speaking. I feel relatively certain we haes people

13 go heed sand put than. I helieve there Should he a hesket as 13 representing all Sepctrums with regard to this project. I

14 the podium. if youw-e sot already put than is a basket. 14 would just ash you not to applaud. freshly. if mans sid"

1s The third this mould he vleese speakh clearly sad is applaudse, thee the Other side wsteat to sWe"la when their

10 slowly, we all teaS to start Seaeking fairly quickly, And 10 speaker *eakse. And, aseas. thet-S Just taking mars time sod

17 state your Soon sad whet city you'rs from ead the capacity Is 17 I'm most Important -- importantly wseting to get your c0et5

10 which yours Spesking. Is other words, if yourse as elected 1S rather theax having the eapplause. Tour Comments are whet's

1t Public off icial Or if yas~re a repersenasttive, of a growp or f Iti beat important far es. 50 that's whet we're really "eksiag.

20 you're Spoaking as a concerned citsaws. 20 with that. we haes Ca poroas that will he speakIss

33 Fourth. I'll recognize such person for fiv Iw iestas. 21 on hehalf of as elect"d public official. had while I'm dolng

32 hAnd us seed to impose that almt so that everyone sill haew aSo 22 that. I's going to Select the cerd of the Seat 008sker at

23 equal opportunity to he heard this swasiag. Please honor sany 23 random. And Just a secad ead I'll he with you. Okay. Too.

24 request I soy asks for you to stop *peeking or to stop asking 24 saam.

2s questions. whet I'll do is I'll held up wp heed like this 25 oUMINTIV3UD 505AM, I meated to ask ifter s

JUD mains -- caFIT hinOing Jew? SOWN" _ CAPITOL 3380 e
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I an osportuaity to sionly Oak questione either for additional I And when I spoke lest Spring here is Malt Lake City
3 Information or for Clarification,? 2 at the ecoping hearings for this Draft aenirintal Impact

3 cola=3 mums3. you MAY do that. hgaln. we just 3 Statement. I oupreseed two fundamental costerns.. Nowws. da
e sk Few to fill out a card. or if you've already dons that., 4 of my concerns, that of the environmntal impact of nuclear

3 that's gibe. out fill nout a card sand I'll call you in the S rocket testing. has ame haem addressed in am* detail in your

0 process In a randas order. hAnd yci'ra welcome to ash - draft g35. Imoprts with wI I hews spoken hes Cocmlwded
7 clarifying questions, if you haew those questions. hod if you , that tasting within the parmusterm desribed Is your draft SIB
O don't haes a card. if you'd 1 . a card. Jest hold up your 5 could he relatively Safe. It would appear that if. In fact, a
9 head sad sew got somebody hack at the backdoor that will get 5 decision Is reached to proceed with this program. there are

10 em@ for you. And coca you've filled it out. hring it to so. 0 If adequste measures hemng Considered to assure 5Sao operation.
11 m~ay, the first sleeker tonight sill he Mr. Paul 12 Rut the rationale for the Program requested by as In your

13 wiall whe Isurepraiesentin Monr. am dolerolownghi 12 earlier hearing is Still sot sidreoned in this documn.
13 illbe aurtteVilom.Mr.Muler.13 There is nothing hut a general description of the sea to

14 M. PAUL Mama5. Thank you. my saea is Paul 14 which a nuclear rocket would he put sam, is short, on
15 Mutant. A" l's a representetiwe of Conressmen Owe". I's 10 justification for this program.

If here to read a prepared statement. I command the Air Force 16 The Air Force. ia fact, has Ignored a directive f rom
17 for fo~lUlasi through as Its pledge to as at the first of this 1 u os rsSrie omte opoieadtie ai
1t Year to sore fully inwolve the psuple, of Utah In 'this is for this program. Understandably, tbs Committee is refusins

19 Important Public Policy matter, we sew ewidence of the 18 to autherize expenditures f or the eM1P. This situation is

"2 importance that Wr fellow Utabou seelgeed to this ISO"e in 20 Something of a Wyatery since the Air Force hase Simply haem

21 Yem ar tle@re earlier this Month In 51. Geoage where 300 31 cequseted to describe why it has to speed dreds of mil1ions
23 geassemd citleeam came to share their wiewe with you and 2122 of dollDars sad im t meuld use a unclear rocket. Fer

22 tUse wiews were eaft altogether positive. Utah" hknsw all toO 23 instance, if each a rocket has applications for Loterplanotary
24 wall the sugers sad heartbreak essociated with nuclear testing24 saefihwyA- t niolarnuicadspe

in 04w" 2S adinistration the lead agency to the effort?

.IUT SWAMe -- CAPITC0, IRNMIPAO jame MnAWS -- Can?" uosm
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I lbs *maet* has only Allocated to million for I1 ther. is adequate explanationea ho a ousiept rocket woulit be

2 research OR Nuclear rocket technology. but fot the Sam 2 us"d and by whom, there should be so funding for tests. it -

3 reasons as the"e.xpressed Sir the fleas. no develnaenAt emoey 2 tins for the air force to come timen As it stends. this

4 1s austhorized. parther raising doubts about the program. the 4 draft 135 indicates a small ris for nuclear rocket testine.

5 &It text. iasel he. not included the SPIP in its long-term 5 but en, "on smaller benefit for mankind. I certainly cannot,

6 budget plamming document. This does not give NO muc 6 &ad .11i mot. support this proeram as it 15 currently

7 toonfdae gooey:, in en all too familiar Pattern. some 7 presented. Thnis ts a throwback to the days when the Defenee

1 5122 million hes be" eannerhad for the AMP by friends of the 6 Department didn't feel it had to explain to the public eay but

I program MAe the NOWe. Appropriations Comittee. This is an i the mest rudimentary sepact of programs it favored. This

10 all too familiar satmenic. 1f nuclear rotket program in effect in a elsaine lisk to the Pont

11 1 an currently waging a figeht to hill funding for the 12 thet cannot and will not be tolerated, withot en eqato

12 edvaseed soid rocket eotor program. K program. that is aside 12 roeec. it's too much to ash Utah"a to take even small risk&

13 f rom not heimg needed, is aver budget end behind schedule. 1 13 with mutloar testing. Thank you.

14 have auccessfuoily killed it In the MOUa.. bet it doe., 14 CGMfU. 5W5I.s "hank YOU. After Me. Nil.* will

15 heoveyr, have fries" In high plaest. Seborts have it that 15 be Sri&& Metcham. Meatham or Reathen. Ie -aot Murs.

14 the hat.. einte conf erees onetime in a fee we"k* plan to put 16 MR. B5alm 2. MMACIUMs Meacham. that's fine.

17 back into the mou"seaed the Boot*t decided to take It 17 COLO IMIPIL, Heathen. okay. me. Cilime.

to net. Ihie plen to ot b implfemented by those who feel thet 4 It MS. LEDSUR A W. WILSON& The statemant in this Draft

19 igepite the billions at dollars heimg vented. jobe in their 10 Environmental Top- t covering the acceptebility of the Nevwda

20 state should be considered first. 20 teet alto included the eeorvetiont that the site is own"a by

3 21 The amneties emerwy at this Draft aim states that a. l the U1.5. government. ?he movada tost aite occupies a porties

32 this AFdear rocket technology would enable a broad range of j22 Of the Mest*=n 5hoahoni Nation. Land guaranteed by the treaty

23 Miaianso that other rackets could net undertake. I asked the ~ 23 of Ruby Valley. signed in 1553 by Pr'esident Ulyseas S. Grant.

234 hit foro, to =ne. if seem MNA indictese that the design ~ 4 'That the U.S. government took the lend for the toat si te 60ea

25 Viet ferth by the Air Famce is unuitable. r balloe, that until 5 net make it governmet Owned lend ainte this wee 4one without

JGD ONAN --an caM,.. aspygg 3 in"ZOAefl -- CAPITOL Ravaging;
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4 sowgil the Approval of the mgetern, ohonoi moation. I military weapons capabilities that such tachanioiy would
2 LCMin MMS, ?hank you. After Mr. M@Gcham will j2 Provide. Curreotly the government Is Continuing to waste our

2 be Richard &anew. ME. eou. 3 moey on strategic d.fense. Initiative. If this particular

4 an. BUM5 a. MEWMAK my Amamis torian Meathen. x project proceeds. we hae" no doubt that It will eventeally he

S en hero as a spoespgerscn for a group celled Utah Poace, Test. 5 used to deploy weapons in orbit &round the earth. ws held

4 1 have a statemesat to read. Utah Peace teat is a group of 6 that sech attics would be in violation of inerntio

7 citizese actively eangaged in nonviolent direct attion to sod 7 treatise prohibiting demilitarization of space hihtheý

* the davoeimt and dahiopust of nuclear weabons. we are a United statss government is legally bound to uphold. He

9 enionely chereterleed by our ability to me"@ decisions 9 recmnd that this project not proceed until the military is

10 through consensus by our commitment to nonviolence and by cotr 10 prohibited from using this technology to deploy weapons in

11 printiples of opoonm end honesty. 11 spae.
A 112 , Upon reviewing the d&egt noB for the Space Nuclear 12 Otr final reason why the Air fortes should choose the

14 1 h3 me Prepuleime1100 Projent, we strongly recomenod that the 12 Do-action a4.toermtive is that this draft no5 Indicatee that

14 00-eatIon alternative be taken by the Air torte f or the 14 the Departmsnt of BMerg will be involved In the manaement of

is followngn rommnestr Laot night can no"s reported that the 15 the project and will oversan, safety procedures mand reprts.

16 national deb0t is Currently four trillion thirty-five billifon 1s Gentlaemen it may not hae" occurred to you, hut the DepartiNzt

17 dollars en" Climbing at a rate of $13.000 a second. The 17 of energy has the worst safety raeor of eny federel sgoamy.

10 avereg Shaero of each pacroson in the coguntry is currently 15 A government accounting office report loan" a fev rearm aso

1t $15.270. Ihie deficit Is lrowly ame to military spe'Ing I19 indicated that there were serioue environmental oomtua~mition,

20 oear the last twelve years. we taxpayers aex' tired of the 20 problems et all of the plants that ax. a pert of the nuclear

21 federal government precticing deficit spending. ma feel that 21 weapons cmples. Alse, the F.B.I. raid"d the offices at we

22 this proectg should not centinue. "the the government should 22 particular facility, that at Bmoky Plteto.i an attempt to

23 Sam, its bills mabudget assay im advance for theme types of g22 confiecate agency records. AMd documents indicated groom

24 reason& projects. 24 negligence and ths cover-up Of Romagar " ad radioactive weet*

25 Can Seeme abention to this project to the obvious 23 r"lose"d Into the evironet io violation of SPA regeintione.

iCGa muesas -- cax,.. 0SlmeyaS JUDY SWARDS -- CAIXYW sRICPagam
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a decades. 2 OqW second ranges Is that we knew from expectance,
""ah Departaent of "Orgey also bea lied to the 3 that the assort ecology at the test *its is fragile. Nmbers

4 American People about radioactive vooting of underground 4 of Utah peac. Teet have CAMPe" s4 heve lived as the deesrt at
5 teats. In ons such case Peole living ins aSmell trailer park 5 dffrent timee for note thea feat Fease. we kne it harely

v e"s dusted with radioactive fallout. Ne o n0ot trust. nor V6. raits thare. as know hom cold it sets. se knegs that there

7 balieve that the 00S is capable of honetly p nd correctly 7 are seey $pecies of plants that are fragile to eaistoe. NO

a smaitoriss the safety aspecte Of this project. 0 helieve that esy impact cm the scale of a beat"ed Acres would

V lwee. it ony piece of the troth foils to I be detrimental to the desert environent med wick Impact would

10 lanfluence the hit Farme. we fled that the Saddle moutain toat 10 ha difficult to mitigate end rumdiate. roma you vern ouch.

5 11 sita is Noevda, is unacceptable for these. reasons, Firet and It mOLOoSI, Mp3L Theak you. &gtew Mr. tassay .ill

13 forecast. we hnowe ad hereby testify that the Meveda nuclear 12 he Mary Steveas. Mr. ISeamy.

.113 test eite is the land of the wes0tern Shoehoni Indian Notion. 13 M. R ICS- A. fMOSTY Good evening. I'-a Dick

14 US Find thet the Do Is. end the Air Force rwold ha. illegally 14 Keeney speaking en a Concerned individual. 1 o0 a native of

15 Occupying eacred Indian lend unlese and until they receive 15 Salt Lake City, I "ae reisad hers, attended the Unieirsity Of

14 pecakeebo Free the Western Sh~Oehoi National council. Ms 1 Utah. hAd recently have moved to Idee Fialls. And I wieh to
17 utterly disagree with, the 915 finding that there would ha no I" "press my eupport for the estali5shet of this project io

* 6 Is adverse impact in resmoore at this site. To the shoehoni. Ifl the -- at the IML. I do this basically for threme reasons.

it all things cm thise arth ore sacred. Saddlo Mountain itself it a"on is Just beogming fesiller with the people that are the"S

U 25 Ie a scred special tribal plaea. ?hese facte "ar well. 20 end the taenet. the training aed the ekill@ sad the asperisoes

31 suspected by the findings of the Indian Claime Cinmigaio a of the people that are available to work on tha Project. They

22 hasries which coemined empert testimony ahout the hietorical,* 22 :re hacked up hy olnot a dozen unirereitise that cover the

71 c: ulturail end tribal wee of Shosbci Indiana. The USI is in 23 I-lU corridor End provide ekilled and relented products on an

9A e4rrer since there is so doculzitatiom that the Uset*rn 24 samnuel basis that wou1d continue to eupport this hind of a
5 ~i Shoehesi Hational Comecil was coesulted or of any of the 20 project.

MTU MASS _- CAPITOR USPMMtS JODY SOARDS -. CWFITL EXPORMS
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I econly, I feel like It would really =nham* en I Impact analysis process for the chief of the staff of the Air

2 i~tafzy. the esOesace-tlpe industry that bae beans growing 2 Force. Vs Look at difforent proposals from different programs

3 bar- in this area fOr sontte with the work of Merclee mand 3 throughout the Air Force. in this came it-@ coning cut of

4 ghiohol. the Space Initiative at the Utah State University. 4 Phillip& Lab. US have no connection with the Phillips loh.

Ssond the meverel projects that hae" haw occoletd at SW.. 5 we do do that. Our jo is jost locking at the environmental.

5ThSirly, the imfraeIUtrucer that's there end the 4 My staff is folly -- it's all envirommntslists. had we ose

N ecoad Of smccess that they've had In safesty end in 7 contractors from sround the country with us to uampat our

I miestainias the ecology end brinsing projects in on, time and I staff. And we do a fair job at doing that. And thetas why o

IP inhe- -of P -to developed Specifically for that, And It's One, of the key

Is For theme reasons. I firsly ewgeort the 10 goale in the Air Force today that we or, light years ahead of

11 establishment of this prcores at 210. end suggest that we noct 11 other federal activities is the environmental area, And

12 speed es n fl lot of time thinking of the hats Mad fear 13 that's an that basis sad our prongrme. so. yes. it is en

13 mnessae Wowould have the delay of any aldrancemet In 13 independent snelysie. The facts, they * cc there, they *re,

14 scimene. and I sep this. Thank you. 14 supportable, there's all the backup inormution for than.

1s COLOMI PU.s fthnk you. Is Mary Stevens here? 10 COLOSIMrUUWU. After Mr. Wagner will ha Richard

15 Tim, she's right there. Miry. Aftetr ft. Stoagme will ha 16 Lawrence. Mr. sagnor.

17 matter ftear. Tea01,401m. 117 11M. MALTIS MAG , Teah, hi. Is Malter Mses*..

1s 110. MMA EMMw. I merely have a guestion for 1s I'm from Noolu)IwI. seait. Is8 a long-term, visitor hare Is

19 clarif ication. ,eorbove Ou1=01 3awsrea l could asmowr it. 1 19 Utah. A anchor of the previous speaker$ hays *"drose" lese"s

25 Thia is me Air Fermsa project aSM the pessible effects of it 3 that - didn't halieve vets supposed to he adressed here in

21 have beom anegesed In an isispeedeet US5. carried on by the 21 taeeL Of the fiscal impacts of the project, me I'm Ot goins

22 Air gaes 2 to comnot On those.

2) 1.9. C0,01 SMAmzyu,. I ean eanwer that. That is 23 I'd like the Air votca to cover certain

24 suanest. Met we do at the secter, we work for the Pentagon 24 eavircousetal aspects of this which I halieve are, probably

20 at that level ohere the aeotion elememt for mvireta~tl 25 already addressed bot I don't thick were edequately coneted

am -WM -- ChAITVf. RMCIPOMs JODY mEARDS -- CAPITOS RMPORMIRS
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I1 as bae. 1'd like to Inner* that -- o. the Air 1Porte to Iem at mfone~y. 171 million. A" work heebomdo bees 4cm

2 twnes that tWe Coatingss, these.s carbide or other type em or the11 particles Go we knew thet we coo bea thee* feel

ILI I getetia the -- so the 0-235 maintaina its Let"grity. ,:pLtclm., we kno that we cas beet tha ite a ucleag reseteg
4 v~t Vn do0a very goad teatimeg Program an that an that if it I4 odthoe" castle@* last. We'll be doiag additional testiag at
I deees' MSMA&lmi its latagrity. you b... zero Colees" Of 5 Owes higher Poeer levels bef ore we owes think of teaing it out

01 6 1ieAm Dominate durlng the testing program. I'd like pmlto 6 to a large facility out either to NWered or Idaho. so At's

? iireW the efflest Streom Is edeqetolY moitored gor radio 7 certainly a atep--wis preogra. soweda to aske sume aim*. se

0 isotope releames and that yow hae" a I eeaeck mechanics that I pmu pointed gout. the foel*. the coatings as the feel "ar 4 hay

0 it am radioleoe Is lesses are In fact detected, that the P elsamt is the desig8. vhe effluent strain we my hews

to 1 roaster is immeditely "at *~Mo. A" I would also like pmu 10 cm4tloaed dogleg the brielias. If we didet we certainly

as to lasoee that the sir quality 8 Sweltered throughout the 11 into"d to noultr whet-# roleng out of that asheost "*aro.

12 test alto wall " east the perinstar of the test sits to Nake 13 had the Idea to If there's any trace, of reLesa. immeiately

13 cartel* that Van have a very good handl* on what kind of 13 shut dam the test sAd that hasically atov esythiag else 1cm

14 reigesese eight hews accidentally hess fte. Ad& 1'd like to 14 coming Out. SAd I ktiak there w"as third qwostior am I-

$ hampo that yes ca" do this is ghost fCost or fiv* years rather 10OSM iT B ACMARg.. The A"Itoria System.

16 than the toa yews YOU."e projected. thank yew. 1: -If. LarPOT, with resepect to the moitoring. the

17 mf..M -In .- hI k p"YO. Colossi Sleeker, let Mo 17 Novo"s teat site haa fa irly Ostensie or-soitsol odff-Slto

to aft you It Van miud perhap address the first point that 1C monitoring system fag relesasa and they're tied is. Is fact,

It Mt. VIOsr reige. w440ch ore sOMP YOU g]s MSc ides of what is1 there-s a clity moitoringsetation right here is the city
20 testing has heen dgem with regpsd to the psrticlesl 20 of gait Lams City.

31 LT. W.~M vtMXXM. All right. The program hoe 21 LT. COL4. MUaaroj. Tboy-re the &ag.

23 base got"g an, for shout tog years. He talked short ek. LIPUT. Yeah.

as nowiramta Uped statemets that is t that Miks ory tha 23LMI it.MM Imm auae. jest cmnted to say it a

3d hes hemn gel"ang ot o two years. hAd theres hor sintrn 4 tee or the IN=. he jost happens to he Speak for the

25 sunt ad testing alreadyt hem does sad. in fact. a fair 31 Neseo" test site. It's the Soon for each.

amn geessee -- CPlTW R190PIRAt JODY owas _- CANVO. 011amSIMO
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I CM f EMMIs Mses pee ahle to uaderstood that? U cciw 1 rootine inspactiors be dome after every test to 4mantify ba

2 Whet CUolIossinUamrtal wa sasying. its* the same for Ion. 2 radiorctiee the effluest is. SAd we also recommend that

3 Mr. fLepsart Isle v Nocm Ms- d is aware of that slts and 10 3 radiactlve smoitor stations he placed oustide sear the *its

4 Colaml Sasivsrtei cm speaking to the -- it applies to Uft 4 so as to act a indspendent check that so radioactive

5 es wall. that these is the moitoring. masy. After 5 material sacepes into the orwiranot. And also I eight a

* Up. boueome will he Lme mseStala. Mr. La'rrnce. 6 yoo eight have qoality control with that inedpendent -- with

I Mn. eatCN tWNiOff I'm Sogles to finish the ? that Scactoeriegsine the SMA found -- 0001 Vigors Tees toamd

e satotent for the are. C that they were sot haying quality cortVOl st the Unclear

9 C09A 3UMU ~ It pee coid -- yeah. C weapons test es-aha. That's a digession. hat I wanted to a"d
i0 ft. RClaWs ijssa vs goige to finish the 10 that.

11 sotin~t for the at"h Sogs Test. I11 isW also ste disappointed chat the 315 dos" sat

12 CimI. NOVEL, Gamy. 12 address the Possibility of ueisg alternative Porpellent
is 13W. RICIAND LeMMep. Car H talk resa that we fear 13 methods. sock MS the solid rocket mot=$ that S-rISOe

14 the oboe" site is that lIt' too ozone to the lecatior where U4 14 produces for the trident UZ missile System. ha fact, we

is -grg nu clear testing occurs. we do set believe it 16 is suggest that if pmn want to three up eatollitee. you ahl

is heat to build or esteesliwe test facility is e r"s where the Is coutact the Wavy sAd get al1 their Tritest aiesile Md

17 geeley somegimegs" sbank waves or the sageitus ad C S to 6 17 replace the werheeda with your Satellites.

10 or the SiGhter sessl every times weapos test is condcted. 14 1s Fissily aom &dvice. Os or GP M honest sheet this
10 Md 1'S 11". to a" perhap that's oamplately -- that that's it1 project. Let us know who there Is or midest. at"e us the

20 ~ve with heesasee I thie "we'v steep"d mot Anemones. 2 0 mSafty reports and show us whnt level of redimotlwlty is Is
21 Cog f ie" aet am the OMgtalt 1 is sheet the 31 the effluent. SAd lot sekow whmat 4omg there is to the

22 pepedtogme m ap p egare itself. We'd like to recmd23 reactor whrit Is tested. Thak you.

23 ho a" the ideas to am to the MOWNre if the pWacmsees doego 23 miOcn, Mow. Theank pmA. Aftor ft..1 is t

adewoloe. Pieveto weamodthat the radseact Awe anitors he24 M;oa

I&*so tin eflismt treatment Sstetm so that cmplete 2S no. LIVE NUYOA. tee.

am -od -- CMofti UsPOalIRS ago. IDNm -- cs -AMREIIN
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I COLMm KNUM. Okay,.1I. sorry. It cill be. I I don't understand wby me send this. eNo way"e okam

2 believe It-s David mortyn. We. either David martyo or Nar ty, 2 KOrepreetAtiV. said that Ways. Ose said that tez him this

3 David. 3 rationale lox this empediturs of hundreds of ailliese 54
4 Co3l~ EmaPOL. teame.4 dlasi oalie.Cmlcs. .0 1mettohem.h

08M. L2ý VVOUIAs Xea Lyn"e Notla. 1-8 from S"lt - tIlr~nh a m.Is t us- -md end Ia me tt tOknhi e. ths e

a ko. I hew famnily to Idaho end people that I lore downwind 4seeduthis Wh oet it thiso fW yor tt Wkis h ou

7 in St. George. Wham!I cam in tonight I dida .t kno anything COCO M 1W. Well, woere not haze to onmvince.

0 Obet this. My frined invited an to cmm aod I've tried hard 9 What me are have for is to collect commmet that People here

I to lifft,01. I damt hae" a scientific mind. I have somm 9 an the Draft Savirammetal Impact Statint. It you'll recall
10 geesttma& just begsd am what I've board tonight. Colonel 10 What Colonel beMeertel pointed met earlier that theg*'& I.
11 Seau rtoi. da I've written this. I hope youeII bear with ame. 11 egegece two aspects to this. am apect is trying to set all

12 1 srats ng' qeggtime so I wseldo-t lose it an I sot up hare. 12 the comats eVA lamb at all the environmental imacts.

13 12 deeCrIbIeg this msetan. you'vuse w~odrds Ilk* too early in 13 Ther'. pert of the decision making rarms". The other "Paect

14 the system to kno. speculative. theoretical. and yaou'v said 14 that yau talked about. is the aegi sufficiently there? Oft

1S that there Is no known r projected appliratiam of beneficrial is does that caouter balance with COOt? those ers dectemi

1f technlogy to the private Sector. given that the United I14 independent of this eaviraminetel aspect, thes are still

17 Otetag. me evI'ea by the closing aod/or severe cutbacks to 17 decisions that are going to have to he me" by not amly the

16 agerettam Of moet of ocr early warniog redar facilities am 16 Depertamoit of Daf ense. bet by Congrees. these, aer areas that

19 this asetiment is currently toe4 decreasing dsfensee posters. i19 mere mot gettling into -0 this hearing heauass. this hearing is

20 if we heve ma Idea or Projected Idea bwthis saw system, :oId 0 stitylkigitth siaetlimpact. so to

21 benefit humanity. and if it is noat likely to be used for the 21 rmoosyam therie is e-osed. t hats - deteramist law that each

22 dsfense. of this cametry. whky eacatly do we peeod this? V. the 22 porson is going to have to sake and the Dseprtment of Def~eo"
22 mother of five little hide ae" I cent yam or ass of yam to 23 is going to have to make. 004 If they decide there Is much e
2& tell ai honestly what's the warst Cae o. earler ana this thing? 24 need. Congress Is going to hae" to mak -- now. am the other

25 If I dam't -- I dam't understand. I'm Jest a assy. if I 25 hend, yam elso aeked a questiam about I heliloe doieg beak to

JOWT 90NMm -- CAPZM~ lZARmOmS JODY UWARD -- Ck~Mt. 3m

Domumnt 3 Document 3

40 41

1 meaat ge. mspemris. Aod Colonel goer~etol. I believe yam 1 say 400 aillirons ot rediation by living am the pleeet sOM

2 ams talk to that. 2 beting exposed to nornal hsasri. Okay. it yam hsve yous toeth

L T. COLAM DMOAIMMaa . Let Mn just Clarify whet 1 3. .- raeyd or thoe" kind*ato things moer your lifetime.. they'd

4" mi ay am the mas suject yom mere juet talking ghout. 4 average act aromnd 400 millireme. Living et a higher

S Colonel. Wham youc'e looking at ""pirstione of technology 5 elevatiam here. you've aided quite a to am illirm jest

4 that doesat 0010t. I said It gets very specelative. If it 6 because you-r* at a higher elevatiam thea a paorea use lived

7 morkha"es terse out to be a sgoo technology. thee there are 7 is say Wem crimesa am the coastline. if Yee live in moev"d.

Saplicattions. petential agglicetiose f or this that mauld be , teemay be oars ergot.. deposit*s toNewsg" then there are in
9 very Caamt eff ective. 5a" eamam mestiamed Tridest rochet:.or p Ae-aeeazheette and yam may have sided spret there. I dam't

16 eamethfag. this Ie a Cast saving thing also. do chatd mer kfntow. I don't hae" all the nmb~ers. ft aecis. Wet yeu're

11 esWies 18 that et this point me have e technology thate4 sat 11 subjected to raroo 490 eIllress. So me're sayieg In thie

12 gout.40. it ftsset exist. the transeistor doesn't grist. It's a 12 cane "oreal osecetlam. yam ace talking spent ams-hejf at the

12 awfuWlly herd fow ue to fleewe Out, like 0 said. :7 mere 13 mlli~ram einl d0ne. yam knew. added to the 426 ar vhatoers

14 Doa"tosh canstruct the transiator radio. so it's the sages 14 at GO* sito e" the other site I think It mes 1.2 aorithn

1s thing, tMW Componet is mat there. we Just dam-t have that 15 lihe that added to it. We're sayin ifme Lt. lmesesi all

14 tcohalagy. go this is a pere teehoolofy decisiam of ehether 14 saferseed meger"ce whirk aer there and just saymer M sging he
1.7 so set it-$ ismpartoot fez Investametat 04in"d and that's gal"1 b tngeijs etitae aitm hteemta

is to be taena care at at the level at the "Ceriim Mohnre. the 18 jesw t meh it justdmt ae h test i co daiting tat e m ot ai

19 elected off icials. asd a higher level tha this, At this 19 high eLosi and there's a Moest 04 Categories they so throme

"h point in ties the *s"ed polat is technology 0 Or ell1 potentiel 20 inhe the meelds't do it me say fgot" all that mse". the

22 am eothone adre. imdtwr @ lhug hr s 21 worst ea" Came accident amm blow it towards - 13. the
22 ý Otba".22 pelse of the population. and is doing that "e amly Comesw

u4Se the "good mert at that questiam Meg the ImPar. 1*2) with a toatl doese at aroun a6 he 34 illic..e. depending am

34 0" 1 USe Tiak? The numbrs I three up there. and I thought j 4 each aite. Agaim. pout that in ceriml am& you're siG" to

as I Gae Pnthe right &=bW*. *amorally egob year yam receive 20 get 460 eillirm a year. pert of that ismto se hgc5.c&
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1 east (A It Is iallant frog prior tests. A wary .alI, portlee. I toot site. the risk, the enviromeatal health h&azad risk to

2 ega alai aillirme. so you hs,* to make your ame decision. 2 substantially more real than spy scenario of a military

3 ft 16 o eaImit's within that tane. of baein @uI*- SO that.' 3 situation which would saeasatat.. this sysem~. it has baee

4 WarIh ay 4 proven in epidemiological studies that testing at the Macada

s ga m M,., Alter Mr. Sertyn Willb soa wn 5 test site cams"d .ohkemia in childrea sad caused thin to d~o.

a repreasims tha Jiack Otto family. Mr a rty V 1? 1 fiatd it. that brnges -n to My seemd poist. I tied

7 Me. DAVID RARMIs or em is Decid Mertya. I live 7 it wery $UrPtisiae and oVGettlOg that there Was Wo mention

* ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I iI made baect.Ihp w iat bo h odshae of the history of nuclear testing At the Moe"ed test

9 environmetal health hasarde associated with this project. end I site. r thought the parallel@ that are obiously pramset

IU Nom qeeStim. Vrirgt of all,* I tbmgbt it should he poInted it between chat y.ou at* se PI&iasis with chant happen" thae.

1i 4Mt Chat It to the ooaeeesu in the soleatif ic canniity that 11 for "ample. the fact that we lv havehee a government agency

I2 there iSo no throohold level helow chich mapssers to leelcsin 12 chick claims to he independently regulating itself. That is a

12 rediatimf cm be amid to be safe. So that campearsos of the 13 logical acounsese.

14 Increased deem that ce Will ha monstag to is conecattion with 14 "bet brie*esm. I Suesan. to IV uewetiam. Daris$ the

ISM IS this "testearies with the emposeast to natural radiation is atmospheric tooting at the Secede teat sits is the so's and

16 owerlooks the fasot that also the supomcve to =atoral radiatiee if eari3 #*I@. the peogle conducting thess tests chick are by sed

17 1& a health haesa. Instead of portrayine your project as 17 large the emse agenc~es, the Atomic Neerly Commissio. the

is amethig w111161 Is Competely sgo. Yea Should be hoeest ahout 1s Department of mnercy. chich ciil be involved in theme. taste.

is the fact that we are talings abouit sMatillm that pots people 19 waited to fled Out chat direction the wind was biowingefhtore

24 at risk. Whe Yea do that, it batch" Clear that the decision b 0 tey esoe their toot*. My ocestiee is. are yea plowsing ee

21 we have to ash. is mep Of comparing risks. which risk aseems 21 w:taitift until the cled DlDe in ear d1Iretlam haef"r you maks

22 mace, rest to "5. the risk of the health hazard because of the 22 your tests cith this mssiele? Thank yea. That "s a

22 Neor"" to rsdiatlas or the possibility of a military threat 123 question.

24 whMs David ha mereese by this project of yous? I think 24 on. LaVIsn.. we1l, at teatime at the Steed toot

2s thet to Vie. od the history' of nuclear tooting at th ovd I20 it.yuso thrsaltofacr, 5 omeSa sti

ion noms - APTICLWOMANJODY ~IS5DE -- CAPITOL 3,PRTMS
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I sIai. is tm he ole testing progarm. The cIVAd direction i$0 006 1MI will it go to? am of ten could we expect to hov. nuclear

2 saw. wind ore"d is seethes, the Inversion layer. all these 3.8 2 ntterlale traveling our highways, sod In whet kind of

2 would he festerfed late a teat Program. so that as. direction 2 freqUency end hoc large Of mace~ta)

4 or eAnther. It's~ et asWelt for a certain direction, it-s a ,4 LT. cogoW. SAINIlTL.~ Own of the asgpeadlz. I

s Comination ON feters free a asteorologicel standpoint that 5 think it's appendix B. it goes throosh the Nesdeinge of the

* on detem0iu ehes a teat would be coeducted MWd the stability 6 tr&Asportatlee. nee-accideett end whet bled of radiation. It

7 at that Comeneet anor a gives period of time. 7 covers all the loade, hoc inch could be transported as each

8 ca .~ moom ahy. me. Otto. ad after St. Otto I truth. hoc they're pecked, chat hied of vehicles sand here

p w~in be IMee - ercle. S they're coming free and whate they would go to. Whether it

Is Se. A= O. Than you. I hews a couple of 10 was the materials castee to the site or mosto@ haeig

11 WAt"Ism. Firet of all. I'm se atsor if I arstefetd right ii transported to other facilities, so that's all fn there.

Is ý30 - W"~ ii fer 161amteemt ColoelasI lesr. J~ 22 don'c hews It In In great of am. that's whant Xe buying. hot

12 *senet - tirst I'll just aek the geestiaes. an I correct in i3 It's there If yea meat to look at it. It's a very small

If ow Undsoretikndf that thr aouid be so istaxdactimn of 14 portion Of, sagai. With the riek factore we'vewdome. 2 think

29 6 e m.~b eit er p ated hademe it gem to the batle or at is It was like ame ailisiir Or halow for the lifetime of the

14 Setim Ia the ftwzsx is this stpleased in Say- 14 project. very. very mwali. @ Mal potential.

I? U0401 SAM oea of the deelgas hew asythialUm I.. .axa ~orm ey. wall. I think our ablcw*

is "a do ith ms. 3.811 iso1 accdat the "hmgw.

It Me. 5e Cm Ihersew - as mysas Istradoctlmn tole it LT. CNAM Smona s ftt wosme emailer. had

" the Panama at 84l. 20 Il'l haew to defer to mwe of the talks that werk with mociear

as C01001 KA100 no, It's ut* berom 2i all the times, hat the treesport vehicles the wem are wary

1e 2 2 M ~ J A asG o . gr e at. A n d th e o th e r e v en t le 22 m a te @m th e y 'v" te s te d th an -- th e y isea t sowa e r a tc cie f t

be0 tsomptatum ad armim 226 by reed. will this go 2 GPM. AN I Mmd It's wary high as the safety risk fotactr

a mo SA the fte so Isank wher. will it *m fee? 920 eh"nd they keep the eeetitseoa t a very Omail amut.
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1 M4. Jaon OTT. Tbach yew. sir. Sir, I'd like to 1 forward. Add that that dOtialam is to ha .. d. by the

2 MWy Shot AS a sitASs. I'd like to Camn the Alr Force for 2 assistant Secretary Of the Aix force. Do01 have my iscts

3 Willi" these Public bearlag. I think It'd Isgortact. we 3 straight on that procnidors?

4 *hew a very lef sMOVy whes we do got lied to or If the facts 4 CU.0.h OLZesR, Thet'& what It saYs On the chart.

5 wge .. tangagests. I'd like the ai, force and the Dal to 5 it say actunally ha at a highs, lewel thea that Ad far a

4 rM szb that. And w. held Yen accountable fto all that yau 6 whether. yu know. the proorsa cmatiasas or sot.

7 ew sad for all that yarn do. the people of sou state sod our 7 Coaf aWmme Ca. an YO seplin that a little coral

8 onost". Tboo You £mm K MISI. well. VI'l try to answesr It. hat

SOGIS =NIL1. Teho yes. After Mr. Jamsie will 9 it soy ha up to the Secretary of the Al. force 0. ewes. fo.

1 b e Kleam Sire -- SiUeshi. exckaessa. Mr. jeg5is. 10 iset~ece. the deputy Secretary of the deteseas.

W1.. 3011 JAwVIS. my is says. Jamvie. I hoe* 11 MR. W0V JARVIS. Than yaurne sot really able ha

12 is Solt Ltsk City. I'D egesise &a a cascara citiesm. 1 2 tell us what we need to knowr, is that correct?

13 Weld like to heels as comet by letting yar neha that the 13 COL40I MUWIL, What do~yso owes by that?

14 satetmt that Onm hAmd read by C~mresm Owe"' 14 ISO. 3NOT= JARVIS$ I dead to hnew -- I mo ask le yso

IS raeprsentatiwe, this sevesne needs to he taken wary. Very is to tall so who isogolag to Sake the declimo -hethe, or sot

1s sertiasly. as seaek& sot juat fog hiessif. ft speaks fog 16 this Proersa will he cantinued or sot ceaitisoed?

17 tes~sfuad his M aesmtitudeta. So I urge yorn sot to diasrgard 17 LT. COLONS D5W1055TE., I cas inplai. oudrly.

1s wt Yarnbases heard frm aosersse owned this evening. also 10 Yoarnohw. they're sot indepeadent declimos by the wscsrtiws

13 1 wOeld like ha scant out that the queetlon asked by David 10 breach sand the Cogesese. The Cosorded, trnad the proeram, the I

20 pear". iH this Seaogra s is atablishe at the vorwada test 30 Air Force. which is pert of the Osgarteset of Defensee. through

21 site. will yarn wait escil the wind Is blowiag ourwey befoare 21 their budgeting progre, ease -- ftod" its Inforeation to the

22 YO test. that assetims was set ansinered categ"rIcally. it ws22 Preeldent's budget which is presenting to the Congrrsse they

23 ehiesasted. use X wacli like to ask a mrovie of questions 23 11ne ites by line itee go throughb thet. go if the declaim

24 sgself. I ea wtan fvem this presentation that the f irst 24 sokars soY is the Air Fogrce Side decidee that It-* a goad Idea

2s deciaim to he sods is whether og not this Gooding will go 25 to Prees with this, it still has t Sakes it through the

am ot iain -- casysse asaosqw cODT MAROS -- CAPITOL SSPOns
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I "Us"etin side. I LT. COLOSKILI DAUIGARsYL the individual that saess

Co.m m KAM= Thece's a lot Of People thst ean 2 the detision ca the essectile side will haew his now

k ill It. 3 aignature an the record of declimle which will he published is

4 LT. afOin. e ýU s. Theres sa me than ___ 4 the federal registry. And that will happen after we casolete

O decalam mbwet thatS what I's Gaisyg. 5 the Big at sa point, b heeer they --

6 .4. 50M1 JAMBIS "hat I's Amerisa from youse em -. 50135 JARVIS. Your proenstatlot this ewealae

7 tSAMisothat ya sgame that this asktter Will he Presenestd to 7 soay that the declisio is to ha sade by the assistant

a the ge SONa fun"e? 8 secretary, of the air torte. so I weast to ask yarnho do I

* LT. CLM. NaMMatNMe we doa't agodoo anything. 9 address the assistant Secretary of the kir force? Do I

14 we didset sOy that. 10 0direeSS the Osaistast Secretary Of the Air Torte, by sending a

11 M4. NOWE JAMI, Well.* thae I's go1ng bath to ash 11 tet to Captain Sandford at the Brooke Air Forcs Bsea 09 do

12 tbsm Wootide. 12 I address the assistant secretary of the Air Piortn directly?

12 Lt. Cmin. DhMmSAMU. Ws hews someggsd that. 13 LT. COCO 5&Iah ,WM. yorn tea addresse his

14 N. 301 JAMBI8 wh0 is the aftiastratitft -- she 14 directly, that-$ yarn Choice.

IS is the sadeisisttatim will deciftde thery og sot this pojwect is WCOLOO NUHMi well, *if your cn sent is AS gaes ha

26 will he gswsmesd to the cow""s for funlig? 14 the progres's eswrstal aspects. whether or sat it shold

a? inm moms, obsy. all we tee tell Fee is the 17 he do"e. yarn team seed that ha Captain Sardlord. It .ill heetm

10 sadelse gtesel lew". t"a aisIm possible seorwel lowel 10 a part of the MG. Ow the other heed, If ymu choose to writs

15 would be the Assistant secegtary fag the Air raze* fog IS directly to the Assistaet secretary, that's smthiwg that-*

30 sowie tiin. It eight he sods MiOhs tha that, we do mot 20 tertainly within your srnrins.

21 hdd mp laIms"eg on te whethag that amid he withheid sAd 21 .0. BOOM JARVSw, That's the aseiasteet secretary ad

22 sot 4 a hi~ lewel. that Is the loeaset 15ea1 iadividual 22 the Air torte for atqulsltlmn?

53 that mamd an the declimis acting fog the Secretary of the 2ao= K urm.* ftr acquisitions at the Pentagon.

2d usa p . 24p.. DOT= JhRVIS. think yin.

25SO .4 Jams531. all right. as2 C094M MSOPs Vee, air. After Me. glrechi will

-- casyt masmtem JcON ECUADOR ca a CANT"
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I rr be Chem "s To.Me. I that little Project save birth an Way loth, 164S is a teot

a as. IOzM im ntaw". I.& *alse to sany a com a c alied Trisity, to the nuclear age. hau it bae be" hall an

I this"anatmit that have.' t baem brought up. Ithick that 3 earth ewes aims.. IN Iem ha aN &Mouth after Wriaity. we

4 0*e bae"" a" the way we Internet With each other is 4 droppe5d a boob we streaking killing met a 106.9 Peopl "A

3 dolattaitay a part of our wewrmet "Ad that's 'hot I's 941101 S pope-II faces salted off their bodise. Peopl were Vaporized

6 to s*estes. I goad like yarn Issilea to look at Mach otha:. 6 a"d loft shadows we the ground. hAd I was three year* old at

71 %v,& .0m euhther. Lash at each *toot. Look at each othar. 7 that tons.

* oma -- tll so. vhast do ean see? I'll tell you what I see "da I fifled tha ""vse. the last tweed *I pagor

* 1 pas ovite -a io uniform. the Met Powerful military "atics toi a e ~tios claim for the death of my father, hAt I

to an thic earth Makhing decision* that are *oib@ to affect the 10 don't "Ves oftern speaak o this to public. VS father died as a

11 Livee Of Othsr People. A" I'1l toll van whet else Isee. 1 11 result of testing at the New&d& Lest site. I ovew No

12 ma a selt%%". this eeltwre. that 10 fumctiweiss teday as a Is dini@4. we were told It mas "go. ths sure told that mar,

12 premaicis Mount. ft "ar addicted to wealth ea" pmar. -e 1) Od over salai. am the gocetmmt b has ttted that It lied.

14 rIsgta thin, uroject is mosther mrseiw~aes 54 that 14 "betas the iePortemt Part of the emymsastioe bill.* the

1S eddaiqti. got yequve presented to ean tonight I think wees 15 abbey hy the faes t. so 5With all d" ee spect to yea.

1o logic"el rational eat totally Ismesa it is sragy. it 16 keamoun I Care abeat yea eatd I resgect ean as e boost eing. 1

3,1 hm.ac- we blearve. me I thick, that it's ties that we17 would like to tonaelly and is pulic call Vow we year

to staorted tailles the trath, to ON*h other. I's tallieg yew the 1S bell-skit. theab yes.

to tooeth that 1 feel losds". I thic Few are lying to 19 COLOM. 91011L Thank You. After Cherry eag will

20 yresevenin. I thick yea are lIVss to 100. "Ad I dGIat MO" 20 ha. I believe its LOD file.

21 that as a ecitioids. begau" thetas A eSVEWe Of adeictim.- 21 Ne. MMi NMI I's Cherry "us fro tea iat uake

22 It-S OWeN hard to be hoeset. It's Vary herd to tell the 22 City. Mi I's asMemer of the hoard of the sakhes Wai ted

22 teeth. 2) fASitat the nuclear Ana race, whiLch to a Iarge "A diLeare"

3d son, ease bedorse a group at white goPt together C 24 ou et of iafOKM& Citizens. Our objetive Is to the -reage

22 =A they deci~ded to de a little 090301t La total z" sece.Pa U actios itself. that is to dew~aleMe a roo terhabolmy we vam

Doumnt Document 3

72 173

I facility that ewetim"5 the dawalomet Of seolar theNMIlI1 meed as eisas" Piots Moe. Just by this -- the 200 citismw

2 pels~ico tholmegy. ftcleer thatel proo"slGiw syste 2 that I 'we heard that case euat o at. agorg" an the Majority

2 that my eventually polluet the atmosphere WA @pae whe they 3 of than were agaiast this idea, that tolls we a lot. 6121

4 arvs tested or "ee are crisis against bWAItY ead Should be 4 billion. that cesim like 4 couplets wasto. Up is Ideho right

5 dieeintim*ed I know this Is wefly the first stae. toward S new with there maclear *aore"s facility it's becoming really

6 onothsr stage, Ir eachb a tachamlegy May be weed La tha 6 dangerously close to ons Of the bigeset ewIf era. Down is

7 ae fhr.this ut.ef.w also is very wsemiwale ead it should 7 Pavedao Just in. I thick it mas La May. they' had a big

n bbeted *ith the maRc4weic at these heariasg. I etacrt 9 erth~Waae eAt ths'-ve noea bandoned Ideas for atories nuclear
: tat b~eto 00 90 tod P09". 2119 wants there beceame of the earthquake. Led the Moveda leandisj :C4M OSMI fbsr. isn we seed fore here 0 alaso baloops to ths oshoeai Nation. I thick we should think

11 After we. Fife will be ft. obsole. I beliowe. 1f I'm closse it haout that.

12 we the prronuncatiwe. 12 The feet of UWeS sot settine imeOlved tbasslvea.

12 va. scor Fivt fiai. or save is suott Fife and I~e 13 that ashes we question the fact if this Military techeolosy to

ld a 41146" sesidint. 14 seeded. ead It's saies to he definitely eilitary ea" -ht

is UCsi. miu~m story we the ams. 15 preweate this. Just like the etar fete. f ree haeSn twrs"d we

16 101. D I Fang lot's okay, we pnole. over. 16 to ear cag citizense? Thesm yes.

11 well. seno d mpg"e sheet feart mosr. v bss~. ean I dwe, t 17 COLAW MaP., Thoo yes. is I d~eanof close to

so haose to I** very far heck to se. Fea hem., What brings about 16 right?

is this fear. yea kno. we mant to wse this Propulsive, system ti is M5. ao=M, io'ere WWaryolese.

20 Oa g 0b~ rh two das o"as. we just seed to loft at the as mhin. Males chay.

21 Majoespo ad the test site. low ~eal tall as after the 21 pat. GM sg.. siilalr a

2 fat" that we've hemn petemad. ean know. that doeant de we a 22 COLO WOPM- Sfter y.. Wam. will ha Ire

A 5 let 100 go"d. I wst to my that I esupprt the se-actiwe 21 Rupbew.

U S aaaie thm @4iita' fegewed we VI toi is est e 24 Pa. agog" I's Dr. ow@W. IS the COD of
U esemaly as thdol gW as. The aitisems 04 the mant here haem 2s hS~ted ide" VacheIcal owllege is Doubt Falls. had I hv

am - AIO - mOSI-am mokhS - mnveT aase
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1 prepared sttne.Ks~sIdsho 1echaical Calls". I alse"ays50 'saI Mol*. 2-teCh Of"""s a regimal ad'a t

3 mssoeFu upr olct h w ula rga at 2z~ : : z la"Gsprlalog ee.: stat ted by pcode~ssieslg to =*g~and A"enhance
4 in 1949 to demnstraet the "gof Mee of nuclear: *nervy. And 4 Idaho. without such a prootao. smay of the tocinicine level

4 else* that thus. a wide w~risty Of both nuclea &ad 5 positions which require highly sophisticated trainin WMl 4

* 90ý11aa research And dewelossyt progerssnIo ha e bee 6 "filled or filed by resideata from outsidebs ex.1.m

I conudcted at the 1W.. A Majority of the"e project$ hav. 7 position, I se a.. greatimat the IMn plays In thi.

* resulted is tsmndoos btenefit to the entire nation. I commuity. The fantastic lifeetyl*enjoye by roieaL~s, tao

1: ',sa ah Idirectorlof Mastor Idaho Technical College. 1 9 Idaho Fails. Useseille Couaty andl te Surrouning "*law is

10: pledge the oles eiligss to cwork with the IN". 1. 10 duo I& a large Part to the Is... this relatively smal

I& deeqiepin the esceesery technician level tralinin progrl 11 comuity prorides resident@ with boom* lo an excellent

12 needed to Support the space nuclear pCo"- alec. 1949. we 12 els teetry sad secondary oedbactls cyst. sa" a rapidly

13 hae w5orked very closely with the 1W. amed have created easy 13 growing sytetm of higher education frovided by two

14 mee @4. abind. easy only one In the stat. Koolau highly 14 uiersietiest and Seater Idaho teWheicol Collng.. A prlsegy

IS SMMkiticstad traisise progrim fom the 1W. such s radiation 1s recommedation of a local ecmic diveceifcatise fromp Muhi

14 safety technician. csegistzy la techalciass. quiallty 26 see recently established is the city ad Zomah FellS to to ago

17 eassurance. soedeetrectivs testing, heSardOMS netedals 17 only gain 6 Greater end-standlgg of technology transferw. but

as technicians. sad endea secwlr ty rsinlse. in -d-tc to is how to assist meisting businessess and iniostrise in masei ased

1t the highly @killed fachelcisa level mioyees for the 1W.L. 1s its econoic bae". I view the space Monear progrss sm a

28 I-tech provides all radiatise respirator weorher training for 20 psi"s MOesI. of econseic diversification. "i lee

21 constructive workers enaigoy at the ISM. Last year I-tech 21 construction workers and 40 Permanent Positions Moeir"d to

22 trained oee gg construction workers employed by smal1 22 staff the space nuclear prgreet. will be as secellmi t star

2s cmeatracec to do cok at the in".. Cor residents who no"S 23 toward economic developmet and divosrifctioslef Is this area.

24 addition aslats such aso basic skills. high school 24 Secah year we train hundreds of local resident& fee botential

2S OaLs~ewv ned trainine is moth sand geaneral Ociences. I-tech IS employmnet at the INO.. As a rnesult of out triSIAL". studet&
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I "seere g"ood s~. good careera at the Is. sad we see dramatic 1 of cautioned leadership in spae exploratise fro, te gaited

2 cheanged is their lifestyle sada their incomee. I believe thet 2 State@ Air Forts. Is additise to enperiescise the coot idmera

3 the necleaur owae OMser will go a laoge says is positively 3 we haew is the people that work st the Idaho 11atiasel

4 changing may oret lives Is the future and again I support the 4 ISoiseering Laboratory. we belileve the most becotant asset ge

S @We nuc lear progra. end eastoraege your support to locate tCan of fat the U.S. Air Force is the seperiescs and esetheiems

6 this tocheology at the 1W.M. theak you. 4 Is the people that Will sake the testing progra. happen on

7 CORAMM MPO thman you. After Mr. foplOw gill 7 chedUl* end within hbudget. I. has d&me this se several

C1 he oise Lamar. C other Air Force projects. Our cosimaty. gor regise and net

W . INA SOPLOt Suar sei Ira Rob.ow In the 9 state appteciate the ef forts of mgl-ee morking st the Ideas

19 esuiedirector of the Grsetor Idaho Falls Chambr of 10 National Molagesring tLoaforetY.

11 Commrce. On behalf of the Ira asplow family. alone with It The IseL is a leoda. isternatioamlly in nuclear

a11  Vesa Ae fCmta~t to .testfy InsSupport of 12 reseasrch. The city of Idaho Fialla end iMagerille Couty

121 j13 coati=nein the spece sucla: therrnal propulsion groeras and of 13 leadership have positioned our city and county for growth.

lId locating the validation test facility at the Idaho Motional 14 otr power. eater. waste disposal itornstructar. amd
It Rogisneerig; laboratory near Idaho Falls. Idaho. The IntRL 1s educatiseal oystes are, is plsace to support additiona businsess

10 longtise has broad public bulsiess. civlc, local gowetornent. 1t sad populatise growth.

17 slate legislature. and federal tonigreasiseia dalegation 17 Idaho and Utah are cloeely allid iasneveral

aC suppert aime with the govoraot Of Idho. is1 respect*. no haeo fenily ties. diNrWcial recreational.*
1t9" the Is. s qualified to hendle this test ptogram 1t edUCeticel ties. we weast to solicit the esupport of Utaboe Is
as because e o the segetisefed staff a"d their enceptionally 20 locatingi the tesar silo at the Idaho atlinul Magisesriag

21 sttong safety record Is conducting tooting. the IM. has the 21 Laborstory. 1W.. has a tecord o0 eaf a reactor teeting. 2W.

22 prsperly Cosetained facility is Which to conduct the tenting. 22 has a csetainmet facility as ee extra saeatey sgeeere. ee

22 along Ith Other "gamot facili ties necessary to &"elyre 23 believe this could man oes closege ties with the csom

24 teated iartiloes. Is additise. the INCL has the 1frstttr 24 technology programs at sewerva Utah univereities.

3S to support all of this activity. g. recognins the ispotasre* 25 pa greeted YOU last April In Zomah Fialla With neIl
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1 soaw so"0 oupe~rts. Malmo her* is falt lake City to remind 2 smillion. If s~ombdy mis a decision, at thut time after a

a vam ad Gou &swgot. monm looking f~orward to greeting you an 2 uscrusuful ground testing to ink. s "e"ai" that could bu

3 Iguopeopo 17th in Idaho Falls goals with havOorl hundred 3 figh ready. YOM Ir talkies conceivably "sOtho er I illies.,
4 auspecters to MakeSer yous Maestn ou deir an 4 MS. 1MMz~. Thank yoe. Also I wated tCokhmm shot

5 ouggeus. 5 the cost "aO for thu unulysis of the unvirometal inopctr

0Us ass cuulidMt that thu Air ]Pages Will cousludo 6 What h" e- hau post thus furP

I tohuidalsllw that th um 'a£ the bust lroaion beause. of tul 7 COt.CS '-mu- I buThe se aduproimately a silloia

0 poasgi and the facilities. Alimo with It being thu safest dolr 8015 pO~t by SDlO us the prusiotua snirusetal Impact

9 lucation ad that the commnaity sgupprts thu icoerem. ao s loo s tatema aed thore Wsea probably usotbuc 666.000 to a million

10 ton,&"i to salosiug ON*aym Air Forve personnel to ous: 10 spent by thu Air Fojutu is going through the pgaxena sald the

11 uinty. Thank you for this opportusity to testify. 11 dccusuat, You .0 today hand thu analysis. PrOsAbly 82 million

U COLO MMM. shas you. After sius Later s11l 12 all totul.

13 be C. S. White, 4V. 13 US. SLIS2 A1MM, All sight. thank you. I Wanted to

14 MS. MnIs. 5KM I busa Couple Of qa4otiou sad 14 my statent to &Livds to a situation that We ull remmbe All

is than a very bsist setatut. my quoutiuss hed to is with 15 too wall. hAd that is the Rodney fiat cocas Is os Ampalm.

1s addt. hAnd I Wust to undesetand shy It is that you cansot 16 Tiwa se a cage shaze a Joe bud bem siidtotaw being best"s

17 provide thu Isfsoratimm u to exactly What this sill isdood 17 up by off icus9. ?bore woo a trial sAd thu offie ""s sc f amod

1s peat? is sot guilty. webO to the surprsie or wsm shaft Of Smay People

32 CGdOM SUL s. Vauls, looking for the coot Of the 1t is the United Statsas including. of course, thu black

23 facility? 20 comuity is ton, hosul*@. I remmbe reading ua" meeting some

al. 0. IMa LAM*a Vou, sb-huh. Or gour thu, entire 31 aulysos Of exactly hmx that could buss happussi sbu it Was

23 Pas" 22 so clearly isf 1usd us thu taps that ho bad bue" beaten. And

23 CM . U.mUa In Order to got throwgh the Stowed 13 one Of them Which really Wse very interacting ese that is thu

24 tautift pact. the port that we domu " tibi miebt. it. I 24 tOurtrous. thu lawysr bud heen very mstat a"h had takes apart

23 mareslmately $044 uillion. thu facility itself isaous s 25 the tapean hasbd frsass. trm"d " that hu West through sack
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I fn"an$ ani emie thu action Is sash 0comm a sely basims 1 he tested thu way us did dove there with exterior testing and

3 goutsn. So go a booipa ainglentius Zoo each frass f ranc so 2 &suzythiSS *Ize. This bus Dot s"un progesusud to that stows

3 that doh juaver dust look at the &"&aI picture. 3 at this point. go thu envirusmental impast bure With thu way

O chat 7 em horo e u0O exmple of that suO sort Of 4 It'* going to ho ka n"It cumocahlg to shot sea dome at

3 thing. TV& base given a sery preusias M logical explanatiusn Jach has Flats U, Iu. I Mialt buss that Written da

0 o0 mu ireous-figam. but I thinh we should look at thu whole buht I hod to soy thmt iram shot I keep bearing huts.

7 p"o a. I think that us "aud to loch at theultimtet Coust. 7 Vho 13L has the space ama thu Imfroetrwcturoa

* I's astmaishud by bus moch it's alruafy cost. 2 think us sbed a that's roquired to do thu dossloosest. thu testing. It-$

O to lash so the ulitmate goal. eGusslotius is not MOssob no 9 complutely insiis. inside. hew hasvue thu containment

1S so"i t oW kneexcty what. we*s talking about so that we sea 10 building frcm thu compbstod lONS, loss of fluid toot program

is easluate mseicst Impac
t
. z Went to ask* usc. that you 11 which Wse at thu test site. And this provides a reel firm

12 &Io u's et sary yamu part Without a11 00 me saying. Say. 12 basi.us, miI fe lor total asK ty boaaihilities in this

IS shut rostly &fis g solo bs erat At this point, I thinkk as We 13 opuration up Is thu test ar"ea nrth up there. Ws have thu

Id, It to durpol~ami to look at the total picturs Ma mOY NO. 14 people, us buve the Comuters. thu facilities, sad all thu

13 .h" If. 15 extraneous things required to huandle this program. 1.1. bus

=AM eu 9m. oM, fhank you. After Mr. 5hit4 sill be 10 tha best eafety record 00 any DOR sits asd bas boom thu he 1

17 Stem arikokm. 17 sits for thu developmet of rotwos for ths Pmowr production

MS . C. a. 111MS. J2.1 I'm C. X. ohite. Jr. from 1s sand for thu gavel reactor prosc. we feeul that thie pats aso

to X4d ohallls is Holda. I's hare as, mu of thu aasrs of the 19 in a category entirely different from the goveda toot sits.

20 i"lsgaimp from thu hme of Commrce. I sight soy that 1 20 ft buvs scovr bud exterior shots. I watch"d twelve 00 thu

n1 sm Spe te aMS Ai yssr Y Mat the 3111W&1 test fit* OR thu Old 21 things fram behind sand bunkers eight and st" miles away.

21 pel-mell anien Vmo lvo DCs eeem. Fuels are trying to relate 22 wetso not goise to bass jay of that. youas-3 sot solng to ha

IS that as 0 W orn fula are8 48 talinig about bus., ash its 22 able to 60 out there surly In thu exmoine and watch thu

H4 h~imin to suo le s awl"Aeensue. I me"s this is a 24 mushrooms 00 up. I thinh thu main interest vottl, to Idaho

29 different bauhuiia. Wts smethlno that'sno acm sVo llod to 25 residents is that they-" meot iomusiad from us. Thank you.
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IOO NSPNI m LE. Thank you. After Kr. gricksos will 1 neceived say coherent eamsrm to that ,eqoeat which Os. *&d is

3 be soairny vnlt. 2 thoou hearings last ego ing bee*a Is Wt L"ak city. last we've

3MR. STUV U CXW~M, Fevocaa amoth. &GO the Air 3 got boa*t. iseetly what on. Least said. sana that is a

Va"*rt come Ot amd hald gooping heerimgs an this Provo") . At 4 giacessl PCOCeas being Ctosioted by the kit FOrt to pots&

S tugt tine now paag mm tge us .1 s rsi cards for means, S Pest -- pat le of Compiance0 with ths "Ptimel aftiromna

U 6 addrgeaae. gd speaker*. at octral. we1l. I kntw of mosy policty Act.

7 SOW*. oegIt included. O ~miade as an at ssamiantio 7 1 have go-6 threwb nmerousa siailar proceassee wit h

6 Included. that filled out thoes Cards. wa-ve caver received a I both the Air Forte aMd other branches of the federa)

9 gop of the Draft Whviromeal Impact Sttetment. it same to 9 gmewrst sd Yo" get to twist the emraes. the way raw seast

10 4W that ae of the "ils requir,ýmeats Of w55aft a g roce.s is 10 to sttn somebdy Oaks. yoLew o ate deral Court end thmn ye.

II11 that the Ais Forces do eli withcia its aility to got the word It have to tied out whether or sat yew ased to to" it. it

12 Gmat at ths V0bli6 at digeesiata i9OntaaIM to interested i2 apgeare to "e that the Air Fort. b"aa ceOcresasmwe"d site

13 parties. In fact. I thinh It says that up ther* on that 13 specif ic mvirm tal ispect proceises for groj~tts lihe this

14 slide. It I'm mot. sistahe.. 14 tattoing the stacetics dsm to a very small nmber of

is It sakes It vary diff icult foir geople to cohe 11 SPerif it QostOlnt sa" thm Procsed true, there toa

16 specific casents agent a Project ohm they don't have the if prObISMstic sowirosesttl impart statQesset at thea owe - the

17 epp- unity to affectively raview it. That's a Vary amerT 17 big pictute.

1t criticism al what is clearly a distorted Illegal process baing 24 is Int this instance. we specificaliy reqesated thot you

19 eindocted here by the Mir PeOWs sfd its affiliated &geaciag. 19 go the Other way s&You". That w" get a look at the big

34 which. Goals. we still hove sot heom Give. smy additioal 30 pictture so that we a 04s.2saols precisaly whet the particia bed

31 iefintiot despite the fact that we reOWasted specifically in 21 reactor Program. is daalg.,vd to do. and where it geo" ftram
tie ghgm t" Moe"5tlwasestoqetc bu b the seis L21.2 he. ,

33 pee-~mint of this particolar progect. I* it the Air ForceSt 33 hma I think that the People in Idaho aercorretrct ts

3d so it. the Otmategic Dftfoma Initiative Office. 81110 Is it 24 "Munai" that the kir Force cs. operate this particle bed

as "W so Ia t Sals? is it Phillips? yeuwknaw, we have saver 2S reactor Oust grogree to the ground is tostei~msst safety.

QMv - Carr=. paagioemi JODY SaAND -- CAPItaM aoy

Downwnt 3 Document 3

04 SS

96 sew I Wa-va opetat" rattore aroun the cowatry Is a variety at 1 a greet deal of similarity between the serva techecify, &VAd

2 pieces, at yoaro well mware. mect o4 than quite safe. Tit- 2 the technology being considered by NSAp sAd by Lewis and by

3 sot the point hero. nhe point hoer is that we so"ad s 3 the Air Forte in this particular project. Particle had

4 easlysis by this 8iNcy or whichever agescy it is thoat's 4 reactor sia-t that fo atawy from whet we saw in the old dayse

U 5 notmally runiag this ohm. to detail whet are teS with Serve. And it'@ where it is heeded dew. the roed. And

6 gavsom tate impaira 04 flight testing od a vawlear -- ied 4 so. yew know, whet are we going to get the"e hind of answers

7 rothet? ghant ea" the Insects of the operatice of this Prgreems 25 7 f rom eOr govoeraset? Whom ar* we going to, get Ma analysis of

g eseme flight testing n sectured sad the progrmgee lan@ite foil 1I what will be the overall iner~t of this Project. whet it's

9 operation? 9 coca to its Loll fruition? And untill we tea hoew thtse hind

10 To say that we're. you howe. devaloping a trasaistor 1.2 10 Of Dataere. tha essentially what were doing here is takinga

11 he"e or that this Is similar somehow to the dewelogmeat of a ii very st41l looh at a very smail poject and basically wasting

12 Isms anor empgime is. yow my hove yout aw an space. but you [2 a whole lot of avryone-s times. margy s&d woma and scriviog

13 mest thick *or heeds are is the Clitea. We bat, darn Good aad 113 at "p articular intelligent Conclusions. St if you watt to

14 well, ead so do yen. that this is entirely a proecut designed 14 Get yoot "ya on spae, get your heeds ewt of ttie Claude. got

is to get so into space. whether it'* mar aqioipust or whether 1S Our heart* oat of the both &M iet'. get on with a reesoasbie

1s it's mar people, there's me dout about that. tMtIS why. 10 Prorate where We. as ritinmz. cean understood what this

17 y'a-v nest so wokMachmy outO f the black budget ever so 17 project is meant to he.

10 amo Of the last ft. years Let the developent of the is CUWE. 5301W. Thank yew. after NiJ" molt ewr

10 Timbegimmd project. 10 final speaker will he Cliff Brady.

so A gestlminsa sleri atemcatedn the Hmerv progts.. 20 %. 202101"T A. HOLT# I'M Icemery molt, salt lake

21 ED. this 1s.'t the Serva progors. we're aware of that. no 21 City. Utah. a s.er of Veast Ceonermad About Meteoar Nor. we

22 particle test had reactor, that testing gregts. that we're 33 0101" sOe here again to discuss the freete ScerThereat

33 discussiag here is met similar to letting a rocket nuclear 23 Propulsion Prgreet. we still prefer to "ell this project

3d reacoec pa critical at the stadfi sad bt. freak fallout all 24 Dtnewiad Two. But we remember It games by the iglesset all"s

25 the war to Mosatme. we realies that, ws alec realize there Is 25 Timbezwind. Yew tell we this US111 On~ aly consider whether
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& the tebMeolas of nuclear thereal hrveelomshoue~ld ho studied I bIldrer live as this plsset earth. "a" "a just ondi
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1 September 17, 1992. 7,10 P.M. 1 this draft Environmental Impact Statement. Br. aerner will

2 P R 0 C E E D I N 0 8 2 answer questions that you might have concerning the

3 THE HEARING OFFICER: Ladies and gentlemen. 3 Department of Energy's involvement with this program.

4 welcome to this public hearing on the draft environmental 4 Now, as the presiding officer for this hearing I'm

5 impact statement for the Space Nuclear Thermal Propulsion 5 not acting as a legal advisor for this action. I'm not here

6 Program. Thank you for coming tonight. I solicit your 6 as an authority on the draft EIg, nor have I had any

7 comments and involvement in tonight's heating. I'm Colonel 7 involvement with its development. My purpose bare tonight is

S Jim Nuepel. I'll serve as the presiding officer for the 8 to ensure that we have an orderly hearing and that everyone

9 public hearing. I'm the chief trial judge for the Air Force, 9 who wishes to provide input or to make a comment has a fair

10 and I'm assigned to Bolling Air Force Base in Washington, 10 opportunity to speak and to be heard.

11 D.C.. 11 Now, I'd like to explain to you the public hearing

12 I would like to introduce to you the members of 12 process and the procedures that we'll follow this evening.

13 tonight's panel. Lt. Col. Gary Sauagartel in the center is 13 The Air Force has prepared a draft Environmental Impact

14 the chief of the environmental Planning Division at the Air 14 Statement -- we call it a draft RIB -- on the Space Nuclear

15 Force Center for Environmental Excellence in Sen Antonio, 15 Thermal Propulsion Program. That was done in accordance with

16 Texas. To his left is Lt. Col. Gary Sleeker, who is from the 16 the National Environmental Policy Act and Air Force

17 Phillips Laboratory at Eirtland Air Fnrce BASS, Albuquerque, 17 implementing regulations. I'm sure many of you were probably

18 New Mexico. Col. Baur•gartel will describe the snvironmental 18 here at Idaho Falls for the scoping, the •nformml hearings,

19 impact analysis process and the results of the environmental 19 that were conducted last spring.

20 analysis. Col. Sleeker will brief you on the proposed action 20 Now, the purpose of this formeal hearing tonight is

21 and the slternatives for the program. 21 to summarize for you the results of the draft SIB and to

22 Now, also with us to Col. Baungartel's right is 22 receive your comments on the draft EI1. Tonight's heating

23 Mr. Jim Warner from the Department of Energy's Field Office 23 will be in two parts. During the first part Col. Sauogartel

24 here in Idaho. The Department of Energy is a cooperating 24 and Col. Sleeker will present information to you concerning

25 agency in this program and participated In the preparation of 25 the environmental impact analysis process performed for the

3 1 
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I space nuclear Thermal Propulsion Program. I a abort break. Following that break you'll have a five

2 The second part of the hearing in the public 2 minute opportunity to speak -- to speak either Making a

3 participation portion where you'll have the opportunity to 3 cemment or asking clarifying questions or both. Major

4 comeant on the draft Environmental Impact Statement or to abk 4 elected officials -- and I kind of have to put it in that

S clarifying questions. S category because we have a number of people here tonight and

6 N•ow this hearing Is intended to provide a public 6 a nuber of elected officials, and I went to Make sure that

7 forum for two-way communications about the draft EIS with a 7 the public as well as elected officials have an opportunity

0 view towards improving the decision Making process. Your 8 to speak. Elected officials, major elected officials, will

9 inputs eneure that the decision smaker may benefit from your 9 have the opportunity to be speaking first followed by the

10 knowledge of the local area and any adverse environmental 10 public at large. During the public at large portion I'll

11 effecta that you think may result from the proposed action or 11 call on members using this card that you filled out, and I'11

12 the alternatives to the action. 12 do it in a random fashion. I'll just shuffle them up here so

1) Let ma say whet this hearing is not. It is not a 13 everyone has a fair opportunity to speak, and everybody has a

14 debate, nor is it a referendum. It is not a vote on the 14 fair opportunity to speak first as well as perhaps last.

15 actions that have been analyzed in the draft EIS or if the 15 If you brought a prepared statement with you

1 program is approved where it should be housed. The focus of 16 tonight, you may read it out loud, or you can leave it at the

17 the hearing is on the environmental impacts associated with 17 box by the microphone to become pert of the record. Indeed

It the proposals being studied by the Air Force. So comments on 19 I'll Indicate later on we do have a court reporter here with

19 nononvironmantal Issues should not be raised at this hearing. 19 us. I'm sure if you have a prepared statement she would love

20 Moreover, none of the Air Force panel members are the Air 20 to have you turn that in for her use if you don't want it to

21 Force decieson makers on this project. 21 actually be a formal pert of the record. If you do not want

22 Now, when you came in tonight, you were provided 22 to make an oral statemant here tonight or to ask clarifying

23 with an attendance card. You were asked to indicate on it at 23 questions but you would like to provide your input, you May

24 the bottom if you wish to speak tonight. After the 24 do that in writing. And we have written comment sheets. You

25 presentations by Col. Baungartel and Col. Sleeker we'll take 25 can either use one of these sheets, or you can use your own

5 6
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I correspondence sending your written correspondence In to the I the Air Force sust Make with regard to the proposed action.

2 address listed at the bottom of this sheet or to the address 2 Now Col. Gary Saomgartel will describe the

3 listed on the second page of tonight'a agenda. 3 environmental process.

4 Any comments that are made whether given orally or 4 COL. SAUNGARTELi Thank you, Col. Reupel.' Can

5 provided in writing tonight or submitted later i, writing 5 everyone hear me? Good evening, I'm Lt. Col. Gary

6 will be given equal consideration in the decision making 6 baungartel. I'm the chief of the Environmental Planning

7 process. Any comment* that you turn in, whether you use one 7 Division at the Air Force Center for Environmental Excellence

0 of these sheets or you use your own correspondence, it will 8 at Brooks Air Force BaSe, Texas. Our organization is

9 become an actual pert of the final record. go in that regard 9 independently conducting the environmental impact analysis

10 I would -- since I know that we have had a large number of 10 process for the Space Nuclear Thermal Propulsion Program.

11 people that ha"e indicated that they would like to speak, I II Tonight I will present the schedule for completing this

12 would like to suggest an alternative for you. If your 12 environmental impact analysis process and show how the

13 commente basically would be I'm in favor of the program or I 13 present public comment period fits into this schedule. I'll

14 think it ought to be here in Idaho. you might want to 14 also discuss the scope of the study. And then Lt. Col. Gary

15 consider whether it would be just as easy to fill out one of 15 Sleeker to my left will present a briefing on the proposed

16 these sheets and turn that in so that people that might have 16 action and test location alternaties. Finally I will present

17 more that they wont to say than just that small pert would 17 the results of our analysis.

18 have the opportunity to do that. If you wish to speak, then 18 On March 1:. 1992, the notice of intent to prepare

It that's fine. But turn turning in one of these shaste will 19 an Environmental Impact Statement for the Sprace NvMlear

20 make sure that your comments are formally recorded in the 20 Thermal Propulsion Program was published in the Federal

21 record. 21 Register. Four scoping meetings were held in April of 1992

22 In summeary I would just like to streea that this 22 to receive comments from the public concerning the scope of

23 is your opportunity to provide the Air Force with any 23 issues -- can everyone hear? Is this mike on?

24 information you may have regarding environmental factora that 24 THE NEARIwG OFFICER: Very low.

25 te* unknown to as and to have input into the decisions that 25 iT. COL. BAUNGARTEL. I asked if you could hear

17 1 - -
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1 me. sad you acknowlefted. 1 Statement Is scheduled to be completed in December. Once

2 UUIDBTI5FIID, You're getting some kind of radio 2 complete the CIS will be used by the Air Force to help decide

3 transmiseion over here. 3 whether or not to proceed with the test program to velidate

4 UNIDEHTIFI£Dt You're ;etting a radio 4 the concept behind the nuclear propulsion program. we except

S transmission. 5 to accoolieh the record of decision in January, 1993.

I LT. COL. BAUNGAXT'Ls Is that better? 6 A copy of the draft Big was mailed to all groups

7 OUItDSTIFIZO. No. 7 and individuals who requested one. In addition these

4 LT. COL. BAUHGAaTCEL This one work? I libraries in the state have a copy available for review.

9 UNIDENTIFIED. Yes. 9 Also a copy may be requested tonight or by writing to this

10 LT. COL. IAUNGARTEL, weore supposed to be in a 10 address shown on the slide.

11 high tech business, but we can't run a mike. Okay. is that 11 In addition to tonight's hearing written comments

12 better? 12 on the draft Environmental Impact Statement will continue to

11 UNIDEISTIFICb. Yes. 13 be accepted at this address until October 5, 1992. After the

14 iT. COL. BAUNGARTEL: As I was saying, we 14 comment period is over we'11 evaluate all the comments both

15 published a notice of intent in the Federal Reqister back in 15 written and oral and perform additional analysis or change

1 Narch of this year. And then we held the four $coping 16 the Environmental Impact Statement where necessary. Again as

17 msetings to receive comnts from the public concerning the 17 in the scoping process equal consideration will be given to

15 issues to be addressed in the Environmental Impact Statement 1 al commonts whether they are received here tonight or

19 or NIS. L. received prior to October 5th. Commvnts after that date ray

20 After ecoping we collected the necessary data and 20 not be considered in the final Environmental Impact Statement

21 Conducted the analysis. The draft Environmental Impact 21 because of schedule constraints.

22 Statement wetre hare to discuss tonight was filed with the 22 Once the review process is complete we will

23 U.S. Invirosmmtal Protection Agency on August 14 of this 23 produce a final Environmental Impact Statement and mail it to

24 year. The public comment period will extend until October 24 all those on the original draft EIS distribution list as well

25 5th of this year. and tbh final Environmental Impact 25 as those who request a copy between now and the mailing date.

10
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1 The final Environmental Impact Statement will incle 1 options. However, the Air Force considers the particle bed

2 comments received during the public review period and our 2 reactor propulsion technology to have sufficient

3 responses to those comments. 3 developmental potential to warrant continued investigation.

4 Following completion of the £13 the Air Force and 4 Before we go any further I would like to explain

5 DOE will consider environmental Impacts as well as other 5 how the SHTP program was formed. Approximately two years ago

6 factors such as economic and technical Considerations and 6 work was begun on an Environmental Impact Statement to

7 program goals before deciding whether or not to proceed with 7 support certain decisions concerning a classified program.

a the 515F program. A decision will be documented sodll a formel 8 The particle bed reactor technology was one of the stats of

9 record of decision, which will be published in the Federal 9 the art technologies being developed under this program.

10 Register. 10 However, because the program was classified the CIS was

11 Now I would like to present Lt. Col. Gary Bleeker 11 likewise classified and was prepared without public

12 from Phillips Laboratory who will describe the Air Forcle' 12 participation. Because of changing mission requirements, the

13 proposed plan for the M. 13 program, code named Timber Wind, was terminated.

14 LT. COL. BLEEKRt: Good evening, ladies and 14 The Air Force, recognizing the potential of the

15 gentlemen. I's Gary Bleeker. I'm the program manager for 15 particle bed reactor concept, took over res:onsibility for

16 the Space Nuclear Thermal Propulsion Program at the Air 14 developing the particle bed reactor. The SHTP program office

17 Force's Phillips Laboratory at Kirtland Air Force Ease, nw 17 was formed in 1991 to lead and anage the developmental

18 Mexico. Tonight I would like to tell you about the Space 18 effort. Assuming this responsibility, the Air Force

19 Nuclear Thermal Propulsion program and our proposal to 19 determined that rather than rely on a classified CIS about

20 develop and validete.the particle bed reactor propulsion 20 which the public knew nothing we would prepare a new CIS for

21 technology. 21 the program with full public participation. In short, the

22 The pcogram's mission Is to develop and to 22 Air Force wants to fully develop the technology that was

23 validate nuclear reactor technologies for use as advanced 23 started under the Timber wind program.

24 space propulsion systeme. Several propulsion technologies 24 The Air Force goal is to demonstrate the

25 have been and continue to be considered se viable reserach 25 feasibility of a particle bed reactor propulsion system that

11 12
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1 could be operated outside the atmosphere in space as an 1 system is to produce very hot gas for propulsion. In a

a advanced upper stage or an orbital transfer vehicle. 2 conventional chemical propulsion system, shown here on the

I As stated in the notice of intent, the dtcisions I left In the slide, two fluids, a fuel end an oxidizer. are

4 to be made based in part on this CIS are, A, whether to 4 mixed and are burned. When proper combustion occurs, a

S continue the SVTP program through the developmentsl -- 5 large volume of hot gas Is generated. The hot gas is

d development of nuclear thermal propulsion technology; ., 6 sapended through a nozzle to produce thrust. However, there

7 whether to construct and to operate the validation test 7 are only a few accuptable fuel and oxidizsr combinations.

I facility; and. C. where to locate the validation test I The efficiency and performance of chemical propulsion systems

9 facility if the program is to continue. 9 are limited by the temperature and the molecular weight of

10 Two sites are to be considered for locating the 10 the gas after the combustion process.

11 validation test facility, and both were studied in the 11 The nuclear propulsion system, shown on the right,

12 Environmental Impact Statement. One is at the Nevada Test 12 contains a reactor which replaces the combustion Process in &

13 Site, and the other is at the Idaho National Engineering 13 conventional system. Thus the reactor essentially becomes a

14 Laboratory. When this environmental analysis was begun, a 14 very powerful heater heating a single fluid, the propellant,

15 third sits called Quest. also at the Idaho national 15 to very high temperature. The propellant flows through the

16 Sngineering Laboratory, was also under consideration. 16 reactor, becomes very hot, Is exp•nded through a nozzle, and

17 However, as result of our investigations it was eliminated 17 produces thrust in the same manner as a conventional rocket.

18 from further consideration due to the presence of significant 16 Both chemical and nuclear prop'ilsion systems

19 cultural resources. 19 operate at temperatures of about five thousand degrees

20 Before we get into the details of the program and 20 Fahrenheit. But the key difference between the two is that

21 specifics of our proposed action, I would lik to provide a 21 with a nuclear propulsion system vs can choose the

22 description of conventional chemical and nuclear propulsion 22 propellant. By choosing the lightest propellant, hydrogen, a

23 systeoms sad why the promise of nuclear propulsion is so 23 nuclear propulsion system can be nade more than twice as

24 profound. 24 efficient as a conventional one. The theoretical effect of

25 First, the ultimate objective of any propulsion 25 doubling this efficiency is that the load carrying capacities

13 14
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1 could be increased by eight to ton times. I reactor control devices. The number of *lements you aes

2 AS a practical matter we can sea rseal coat and 2 could be tailored to produce the desired thrust.

3 weight reductions of a factor of two to five. This means a 3 The general concept of a particle bed propulsion

4 tremendous monetary savings if a mafe, high performance 4 system involves the use of the particle bed reactor, low

5 nuclear propulsion system can be developed. S temperature liquid hydrogen to very high temperature gaseous

6 The particle bed reactor is viewed by the Air 6 hydrogen. The hot hydrogen is not burned but simply

7 Force and others as having distinct performance advantages. 7 exhausted through a nozzle to produce thrust.

I The particle bed reactor would use spherical fuel particles. 8 The major technical goals of the program include

9 A typical fuel element would contain many millions of theme 9 the achievement and control of predicted nuclear power

10 fuel particles, each approximately the size of a grain of 10 levels, the devslop•ent of materials that can withstand high

11 sand. A typical particle shown on the left contains a center 11 operating temperatures and the hydrogen environment, and

12 of fully enriched Oranium-235 surrounded by a porous graphite 12 reliable control of low and high temperature hydrogen

13 layer, high density graphite layer, finally surrounded by a 13 propellant.

14 layer of zirconium carbide. These multiple coatings provide 14 In addition to the particle bed reactor itself the

15 containment of fission products and preaent the heated 15 principal components of a conceptual propulsion system are

16 hydrogen from damaging the material. The six-sided fuel 16 the propellant management syatem and the pressure

17 element Includes neutron moderator material on the outside, 17 vessel/nozzle assembly.

1i concentric frits and the fuel particles. The concentric 16 The propellant management system provides

19 frits are devices that support the fuel while allowing 19 controlled flow and pressure to the reactor and any other

20 hydrogen to flow through the material and cool the fuel 20 subsystems. During operation low temperatur, hydrogen exits

21 particles. Flow paths through an element are Illustrated in 21 the propellant tank and enters the turbopump assembly. After

22 this figure as arrows. 22 exiting the pump the propellant is delivered to the reactor

23 The array of hexagonal fuel elements would be 23 where it is heated to the desired temperature. A small

24 surrounded by a neutron reflector such as graphite or 24 portion of the propellant Is bled off to power that turbopunp

25 beryllium to enhance reactor performance and also contains 25 assembly.

15 14
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I The pressure vessel/nozzle asasly would provide I reactor about the six* of a fifty-five gallon drum and would

2 pressure containment end structural support. The nozzle 2 he used to demonstrate the performance, operability, snd

3 collects hydrogen gas from each reactor fuel element and 3 reliability of fuel elements, each of the nuclear core&

4 acceleratea the gas through the throat section to generate 4 involved in these tests could be subjected to five operating

5 thrust. 5 cycles at s maxmlus power level of five hundred fifty

6 This leads to the description of the proposed 6 megewatts for as long as five hundred seconds or about eight

7 validation testing of the particle bed reactor propulsion 7 minutes per cycle. This is the oncrgy equivalent of a Soging

S technology. The proposed testing sequence involves a series 8 747 flying for forty minutes. And up to ten of these tests

9 of tests over a five- to ten-year period leading to the 9 may be conducted in a year.

10 validation of the particle bed reactor concept. As shown in 10 ornnuclear or turbopuap tests or what we call

11 the slide, the tests are sequenced to begin with fuel element 11 engine integration tests, shown in a box on the right on the

12 testing on the left and culminate in testing of integrated 12 tap, would be designed to demonstrate proper function of the

13 systems. In a building block approach the test series 13 propellant management system without an operating reactor in

14 includes a particle bed element test, which we call PIPET, 14 the loop. This series would establish confidence in the

15 and an engine integration test culminating with tests of 15 control and feed system necessary to allow proceeding to the

14 ground test articles or engines. All of these tests wou~d 16 engine system tests.

17 involve reactors fixed within a test call within properly 17 The integrated system tests would be a series of

1 contained facilities. 18 Jp to ten reactors which gradually approach the desired

18 Each test series would be carefully planned to 18 performance conditions. This design would evolve from

20 include written procedures and formal review and approval. 20 technical information derived during earlier tests. Two

21 Each test sequence would undergo a comprehensive safety 21 versions of engine system tests would be conducted. They are

22 analysis before approval to proceed could be granted. 22 referred to as mini and full scale ground system tests.

2) The multiple fuel element tests or whet we call 23 Subsequent to the satisfectory operations

24 PIPET would be the first self-sustained power producing 24 associated with PIPET, the mini system test would be tested

2S particle bed reactor test. These tests would involve a 25 in the same sub-scale test call used for PIPET.

17 18
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1 The full scale test series would take place in an 1 reinforced concrete building from which access to the test

2 expanded facility and would demonstrate complete operation 2 facility, activities involving the test cell, and a system to

3 with feed and control hardware and a full complement of 3 provide video surveillance over the entire test facility

4 instrumentation. The full scale engine test would be 4 would be controlled.

S approximately the mise of a small automobile. Multiple tests 5 The control system would provide the required

6 would be performed beginning at zero power to low power to 6 safety and control functions for all operations at the test

7 operational power and temperatures. These tests would 7 facility. The system would provide remote control of all

0 demonstrate controllability and stability at full power and 8 functions a sociated with the reactor testing.

9 rapid start-up and shutdown under computer control over a 9 The sub-scale facility would also include a test

10 simulated full mission profile. 10 cell which would accommodate the major components of the

11 Each test would be on the order of a few minutes 11 reactor for initial particle bed validation tests.

12 * in duration. The maximum time at full reactor power for any 12 The confinement system limits the release of

13 individual core assembly would be approximetely a thousand 13 fission products and would include a barrier enclosing the

14 seconds or about twenty minutes. The energy produced from 14 reactor and portions of the effluent treatment system.

15 such a test would be equivalent to a Boeing 747 flying for 15 The fluid systems for the sub- and full scale test

16 approximately four and a half hours. 16 facilities would consist of two major subsystems -- the

17 Because no facility exists that fully maets 17 incoming coolant supply system and the ou-.going effluent

1I testing requirements, construction of a new test facility or 18 treatment system.

19 extensive modification of an existing facility is required. 19 The incoming coolant Supply system would be

20 As shown in the slide, the main features of a sub-scale 20 composed of the hydrogen storage system, the helium storage

:1 1 facility would include a control complex, which includes an 21 system, and the pipes and valves for coolant distribution.

22 instrumentation end control system inside a bunker; a test 22 There are three major reasons for Incorporating an

23 cell; a confinement system; coolant supply systems; an 23 effluent treatment system into the test facility. First, one

24 effluent treatment system. 24 of the goals of the PIPET testing Is to validate design

25 The control complex would be a shielded, 25 margins. Secondly, the emissions Of radionuclides into the

19 20
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1 adbitat sit from DOE facilities ace rrgulated by the EPA in 1 Fourthly. it flares the resulting clean hydrogen gas to the

a egoosdaaom with the national emission standards for hazardous 2 atmospheze to prevent accumulation and potential detonation

3 Sir pollutantS and shall net exceed an amount that would 3 of the hydrogen in the vicinity of the test cell.

4 cause say usmemb of the public to receive in any year -- to 4 An effluent monitoring system would measure the

S receive an effective doe* of ten millirems. S radioactive particulate content of the discharge stream on a

6 1flil, the national emission standards may allow a 4 real time basis and display this information for the reactor

7 member Of the public to receive a dose of ten willirems a 7 operator to take action. The effluent treatment system

I year, the 51fF program is committed to a design goal of two I design would irclude appropriate shielding to prevent worker

9 millire" per year or twenty percent the allowable regulatory 9 exposure to ionizing radiation above acceptable levels.

IN limit. 10 The design and fabrication of an effective

11 Because the StP program is a developmental 11 effluent treetment system while costly im well within the

13 programs there Would be some Lncertainty in the actual 12 operating ranges of state of the art systems.

13 composition of the effluent. An effluent treatment system 13 Construction and/or modification of all facilities

14 would ensure that the emisiones from planned activities would 14 is expected to take approximately eighteen to twenty-four

15 remain Within the program goals. Third, it is national 15 months for both the sub-scale and the full scale test

16 policy to reduce radioactive discharges to a level that is as 16 facilities with an average work force of about thirty-five

17 low as reasonably achievable. An effluent treatment system 17 and a peak work force of about one hundred.

16 makes this possible. 1i The number of personnel on site during

Is The effluent treatment system would be designed to 19 pro-operational activities at the smaller sub-scale facility

20 eccomplish the following objectives, one, to ensure that 20 would be limited to about thirty security, technical,

21 radioactive material entering the effluent trsatment system 21 administrative, and maintenance personnel. The

22 remain; eabcriticeol it conic the test article effluent or 22 pre-OpeatIonal staff of the larger full-scale facility would

23 sahemst to Smch lower tmperacStres to effectively treat the 23 be approximately fifty to sixty. During actual testing

24 exhaust, it removes particulates, debris, traps noble gases 24 operations for both facilities the number of personnel on

29 and any vapor phase contaminaSte from the effluent stream. 25 site would be reduced to a minisum operating staff of no "ore

21 22
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1 than ten individuals, all located within the control complex. I Lincoln Boulevard and State Sighway 33. Some existing

2 Two mites at DOS installations have been 2 feciliti*e to support Particle bed validation testing are

3 Identified ae esutable locations for the particle bed reactor 3 already located at the Contained Test Facility sits.

4 validation test facility, the Saddle mountain Test Station 4 Existing facilities at the site consist of a

5 site at the Nevada Test Site and the Contained Test Facility s receiving, assembly, and hot cell facility; a containment

6 site at Idaho National Engineering Laboratory. The principal 6 structure; a control bunker, post-irradiation examination

7 exclusionary criteria considered in the mite narrowing 7 facilities; and Administrative space. An approximately one

8 process were, one, similar nuclear activities conducted at 8 and a half mile railroad track connects the containment

9 the installation; two, fifteen kilometer minimum distance to 9 structure to the receiving, assembly, and hot cell facility.

10 the nesreat urban area, and, three, federal ownership of the 10 A security fence with guard stations is also in place.

11 facility. 11 A number of modifications to the existing facility

12 The Saddle Mountain Test Station is located in the 12 would be required. It is likely that the control building

13 center of the Nevada Test Site mouth of Nine Mountain soad 13 would have to be reconfigured to accommodate the tests, and

14 end west of Saddle mountain Need. The distance to the 14 the receiving, assembly, and hot cell facility nay require

15 nearest boundary is fourteen miles, snd access to the Nevada 15 modest modification to accommodate the hot test articles.

16 Test Site Is controlled. 14 Engineering studies have been initiated to determine if the

17 saddle Mountain Test Site would require new 17 Contained Test Facility or new teat cells would be required

18 construction of sub-scele and full Scale test facilities. 18 for the larger full scale testing. New test calls if

19 Other infrastructure required for the site includes power 19 required would be located adjacent to the Contained Test

20 lines, phone lines, roads, a line to an existing deep weter 20 Facility.

21 well and weter storage tanks. Trans1Ortion improvements 21 Use of the Contained Test Facility containment

22 Include noe site roads and grading of the exieting access 22 structure as the test cell would require construction of

23 roads. 23 fluid storage and piping, an effluent testing system, and

24 The Contained Test Facility is located in the 24 flare stack. Engineering studies are underway to determine

25 northern portion of INT northeast of the Intersection Of 25 renovation requirements for the containment test facility.

23 24
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1 As required by the National Environmental Policy 1 process.

2 hat, the no-action alternative was also evaluated. The 2 ThiS sanlysis focuses on impacts to the natural

3 so-action alternative would result in the Air Force not 3 environment that way occur as a direct result of the particle

4 proceeding with development and validation testing program. 4 bad reactor program and validation testing or indirectly

S Whet I have presented here is a summary of our S through changes in the community. Resources evaluated are

6 proposal to develop and validate the particle bed reactor 6 air quality, biological resources, cultural roe urcea, $oils

I propulsion technology. Many more details of the proposed 7 and geology, noise, and water -- both surface and ground

I action are contained in the draft nevironmental Impact S water -- and indirect changes to the community that provide

9 Statement. Lt. Col. Bawugartel will next present the 8 measures against which environmental impacts could be

10 environment Iepact analysis for this program. 10 analyzed. Included are changes to the local employment and

11 LT. COL. SAUNGAIRELs IS this one vorking? Wefore 11 population, land use end aesthetics, transportation, and

12 1 got started, I see some folks way out in the peanut 12 utility services. In addition, issues related to the current

13 gallery. There's plenty of seats up front. I'll be showing 13 and future manegement of hsazrdous materials and waste are

14 some slides that have some charts. It will be hard to Sae if 14 discussed in the document.

15 you're three hundred yards down. Plenty of seats. Even if i5 Because the proposed action involves

16 they have reserved on them, feel free to come up anytime that 16 transportation and testing of nuclear materials, a

17 you feel like it. Some are up in the front here. I see some 17 considerable amount of health and safety analysis was done to

1 in between. 1 address radiological as well as nonradiological impacts.

I This draft Environsental Impact Statement was 19 If as a result of our analysis it was determined

20 prepared to oomply with the National Environmental Policy Act 20 that adverse environmental impacts may occur through

21 and the Council on Inviromental Quality regulations. 21 implementation of the proposed action and testing

22 Efforts were made to reduce needless bulk, to write in plain 22 alternatives, potential mitigation measures were identified

23 language, to focus only on those issues that aro clearly 23 and analysed in the document.

24 related to the eavironment and to integrate the EI1 with 24 I now present the results of our analysis that are

25 other doomments required as port of the decision making 25 stated in the draft Cis. both validation test site locations

25 26
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1 were analysed to the same level of detail. The baseline 1 will result in a negligible decrease in anticipated life of

2 conditions assumed for the purpose of analysis are the 2 disposal capacity. At the INIL a new landfill will be

3 existing conditions at each location. In the following 3 operational by 199:S therefore, a negligible impact on

4 slides we show the comparative Impacts between the test size 4 landfill capacity is expected.

5 alternatives, excluding the no-action alternative. S Under waStevater, at SHI'S the total estimate of

6 This slide shows the maximum projected population 6 twenty-four hundred gallons per day of wastewater would be

7 and employment effects from the implementation of the 81N'P 7 handled by a new septic system planned with the SNTP facility

6 progarm The peak year increase of one hundred employees 8 design. The same volume of wastewater at CTF wouild be well

9 results in a .04 percent population increasee in the region of 9 within the capacity of the existing evaporation pond system.

10 influence for the SNTS or a two-tentha of a percent acorase 10 Under water supply, the ten thousand gallons per

11 in the region of influence for the CTF. A amaimum of two 11 day of water demand for SNIP represents a small increase in

12 percent increeae in total peak year employment would occur st 12 demand on the water supply at either MtS or INEL.

13 RTS and a one percent increase st the INSl. 13 The construction of facilities on a hundred acres

14 This slide shows .he utility requirements for the 14 at SHTS is consistent with current mlesions and activities at

15 SlVP progorm at the two alternative test sites. Under energy 15 NIS. and no land use impacts would occur. The modification

16 there is sufficient power at both BNTS and CT? for sub-scale 16 of existing facilities and construction of additional

17 testing. Supplemental power would be provided by mobile 17 facilities at CTF is consistent with thoir current missions

18 generators at SITS during ground test article operational 18 and activities at the INEL, and no land use impacts would

19 testing. Mobile generators may also he required to provide 19 occur at this site either.

20 supplemental power during peak demands of ground test article 20 This slide shows the traffic impacts of increased -

21 operational testing at CTr. 21 employees traveling to either HitS or INEL. A maximum of S.9

22 Under solid waste en average of a hundred 22 percent increase in traffic is expected along U.s. 95 to NI'S

23 seventy-five tons per year of nonhasardous waste is expected 23 for construction and a mxinmum of only 3.5 percent increase

74 from the SUTS program. At the 18 this Is 1les than two 24 during operations. Assuming that most employees at INEL

25 percent of the total. The amount of solid waste generated 25 would use commuter buses to get to the work, the SNTI program
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1 Would cause a fOur percent increase in traffic during I requiring disposal would consist of solid wastes from the

3 coaatruotiom and a three percent increase during the proacar 2 handling, cleaning, and disassembling of the canister

3 oeestlon s"g state souts 33. Non* of these traffic 3 assemblies and contaminants removed from the effluent stream.

4 inctreses is espected to cause adverse impacts to the 'evels 4 Over the life of the project it is anticipated that 1.6

I of service provided by these roads. S million cubic feet of low level waste would be generated.

4 The nest two slides discuss the transportation and I This low level veste would Mengums eighteen percent of

7 Use of rediosctivo and nonradioactive hazardous materials and 7 available disposal capacity at Mf1 or forty-six percent of

Sthe storage and disposal of hazardous wastes. The health and 8 available disposal capacity at 1INR.

"S safety aspects of hsaardous Wastes will be discussed shortly. 9 Under mixed waste, mixed waest such *a low level

10 Under hazardous materials, the largest quantity of 10 radioactive Materials contaminated by solvents or solvent

11 fuel material to be transported in a single shipment would be 11 residues may be generated -- may be generated with this

12 the reactor cores. Depa rtment of Transportation, Department 12 project. It Is anticipated no more than seventy Cubic feet

13 of Energy, and Nuclear Regulatory Commission regulations and 13 of sized waste materials would be generated annually. HTS

14 requirements would be followed to ensure no adverse impacts 14 has sufficient capacity for storage and disposal. INEL has

15 from these or other transportation activities. These 15 sufficient capacity for storage and is awaiting permitting of

1i precautions Would be required for either the SlOTS or CeF 16 a disposal facility.

17 sites. 17 Disturbance of ground and construction of

15 Under nonradioictive hazardous weste, there are 10 facilities at SlNTS or at the CT? would generate some fugitive

It approximately five hundred cubic feet or seven fifty-five It dust, which Is regulated by the National Ambient Air Quality

20 gallon drume of ncnradioactive hazardous waste consisting 20 Standards as particulate matter. There would be emissions

21 principally of solvents would be generated from either site 21 from construction vehicles. Emissions from the operational

22 over the life of the program. All waste would be labeled and 22 phase would include those from additional traffic and from

23 shipped to an EPA permitted treatment, storage, and disposal 23 site activities such as the use of diesel generators and

24 facility. 24 flaring hydrogen during particle bad reactor tests. The

as Under low level waete. low level radioactive waste 25 impect on regional and local sir quality from either the SaTS
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1 or the CT? alternative would be negligible and is not I - resource analysis for the two alternative sites. At B•TS

2 expected to affect the attainment status of the region. 2 seven prehistoric sites were found within the region of

3 This slide suamarizes the Impacts to biological 3 influence. 1ons of these sites is considered significant

4 resources from the project at the two alternative sites. 4 under the national Register criteria. Therefore, no adverse

S At SKYS there would be a loss of a hundred acres S impacts are expected to occur to archeological resources. No

6 of transitional desert association habitat, which is a common 4 historic, Native American. or peleontological resources have

7 community. Construction of the facilities and improvements 7 been identified at the SNyS.

8 to the access road may impact up to one thousand Joshua trees a At CTF the only known cultural resource that say

9 also. From project operations noise may affect wildlife, end 9 be affected is the existing facility at the CT. which

10 the flare stack would kill any birds flying into the flame. 10 retains qualities that would make it potentially eligible for

11 Hovever. noise from the flaring would very likely scare birds 11 the National Register of Historic Places. This is beause the

12 away that sight fly over the flaro stack during operations. 12 CT? is the only nuclear reactor test facility of its size in

13 Also at the site there's no Impact to threatened or 13 the world designed to simulate all of the important events

14 endangered species. 14 that could occur in a coemercial prossured water reactor

1s At CTP there would be a loss of less than fifty IS power plant. Consultation between the Idabo State Historic

16 acres of previously disturbed land that Is very low quality If Preservation Office and the Advisory Council on Historic

17 habitat. Project operations -- again noise and flare stack 17 Preservation and INEL is addressino the issue of national

15 -- would have similar impacts as at SHTI. The only 15 regieter eligibility for several IME. properties. A

19 threatened endangered species, the bald eagle, hes beon 19 wmerandum of agreement to outline various mitigative

20 observed approximately twelve miles from the CT? and foraging 20 requirements is currently being prepared. Until the

21 near the mountains north and west of the ISXL. The only 21 consultation process determines the eligibility of the err

22 possible impact would be from the flar* stack, and this is 22 for the National megister it will be considered a potentially

23 considered unlikely because of the distance, the noise from 23 significant historic resource. As such modifications

24 the flaring operating, and its intermittent nature. 24 proposed by the SifP could have an adverse effect.

25 This slide summarizes the results of cultural 25 Mitigation measures say b? required If this site alternative
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1 is chosen. If it is determined that the CTI is not eligible 1 There would be a short term noise effect on

2 for the National Rtegiter, then no cultural impacts are 2 wildlife in the iMediate vicinity of the test facility

3 expected at thiA site. 3 during test operations. again this may have & beneficial

4 Under geology and soils, as mentioned previously, 4 side effect of acaring birds away from the flare stack during

S the construction of new facilities would require disturbance 5 operation.

6 of a hundred acres of land for the siTS and less than fifty 4 The 3.7 million gallons per year of water required

7 acrs of land for the CIr. The SMIS would require excavation 7 for the project are not expected to cause drewdown in the

8 of twenty-mix thousand cubic yards of material and the 8 aquifers at either the s5TS or the err. No water quality

9 placing of thirty-seven thousand cubic yards of fill, while 9 impacts are expected from normal operations et either site.

10 the CTF would only require excavation of three thousand yards 10 Turning to health and safety, this slide is a

11 and placing of four thousand yards for fill. Measures would 11 chart showing results from maximum case radiological modeling

12 be taken at either site to suppress dust and soil erosion. 12 of normal testing operations as compared to the national

13 No impacts -- also no impacts from seismic or volcanic 13 emission standards. The program goal is the rajiation dose

14 activity is expected. 14 that would be received naturally. In summary, the SNTP

is High noise levels at SNTS are not expected to 15 program exposures to the mexialy exposed public are much

16 cause impacts to nonproject personnel. The projected hundred 14 smaller then the annual regulatory limit for routie

17 twenty-five decibel noise level from operations would be 17 exposures. Theam calculated exposures are also considerably

18 attenuated before reaching nonproject personnel and other 18 smaller than the annual exposure rates due to naturally

It smnaitive comunity receptors. The nearest nonproject 19 occurring radiation. For the UIS area the maximum single

20 personnel would be approximately six miles away, and the 20 year exposure would be only .6 millireac, which is .14

21 nearest community is approximately twenty-three miles away. 21 percent of naturally occurring exposure. Por the rfttL area

22 Noise levels at the CTF are also not expected to 22 the maximum single year expoeure would be 1.35 sillirem,

23 impact similar receptor,. The nearest nonproject personnel 23 which again is only .31 percent of the naturally occurring

24 are *pproximately one point three miles from the CT., and the 24 exposure.

25 nearest community is approximately eleven miles sway. 25 These doses represent upper bounds of the
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1 potential exposures and have been calculated using extLe•ely 1 undertaken in the event of an actual accident.

2 conservative methodology. In summary, no adverse 2 Looking at worker exposure, the Department of

3 radiological impacts are expected as a result of the 3 Enerj suggests a design goal of a maximum of five hundred

4 propooted action at either site. 4 millirems annual dose for radiation workers. A hundred fifty

5 This slide shows the results from radiological S workers at the SITP facility could therefore be exposed to as

6 modeling for maximum case credible accident scenarios. s much as seventy-five thousand person-millireme over the ten

7 Maximum case credible accident assumptions consist of 7 year$ of the SNTP program and meet this goal.

8 simultaneous failure of two critical ETS components resulting 8 Also a goal of the $NTP program is to maintain

9 in a release to the environment. In developing the maximum 9 exposures of on-site nonprogras related personnel to a much

10 case effects shown here all weather conditi.ns were looked 10 lower level of only twenty millires per year.

11 at, and consideration was given to multiple concurrent 11 Based on this goal, the forty-five hundred workers

12 internal and external exposure to hydrogen. 12 at 13TS could receive up to nine hundred thousand

13 The maximum credible accident exposure at MTS 13 person-millitems or only a 4.7 percent increase over natural

14 would be only 23.5 rillirems or 5.4 percent of the natural 14 exposure levels of nineteen million person-millireme which

IS dose. The maximum credible accident exposure at INCL would 15 would be received during the ten year period of the 5iTP

16 &gain only be thirty millirems or 6.6 percent of natural 16 program.

17 dose. In comparison the recommended maximum twenty-four hour 17 The eighty-five hundred workers at N163. would

18 accident exposure level is five hundred millirems or more 18 receive not more than 1.7 million psrson-millirems or only --

19 then fifteen times the maximum accident exposure st either 19 only 4.5 percent increase over the natural exposure levels of

20 site. 20 37.5 million person-milliress received in the ten years of

21 As with normal operations exposures -- as with 21 the SUTP program.

22 normal operations exposures the maximum accident exposures 22 In the area of chemical safety, the SNIP progras

23 represent the upper bounds using extremely conservative 23 would use several liquid and gaseous chemicals in support of

24 methodology. Also the analyses do not include mitigation 24 the program. Hydrogen is classified as a simple asphyxiant.

25 meesures such as evacuations and remediation which would be 25 Its greatest hazard is from its extreme flammability range,
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1 hiech can lead to fires or explosions. Oxygen, although not I do0o for the program duration would be a hundred thirty-tuo

2 fa•lolf ittelf. supports and accelerates combustion. 2 tbOus~od pereon-millirema with the addition of one

3 Nltrogem Od belle again are simple asphyxiants and 3 P6eon-MillireM projectsd as a result of anticipated

4 nomreactive. 4 tranaportaion accidents.

S MumerOus facility designs and handling procedures 5 In all cases the population dose would be

0 would be established to ensure that these hazards are 6 distributed among a large total population with no member of

7 ainimimed when Using these chemicals. These designs and 7 the public receiving a dose in exceas of one millirem, and

0 procedures will be implemented to ensure hazards ae5 8 the majority of exposed Individuals receiving a total dose

I minimised. 9 which is Immeasurably low.

10 There are no site-Specific issues with the SHTS 10 Beryllium is under consideration for use in the

11 site in tems of chemical safety. 11 particle bed reactor. Inhalation of beryllium particles say

12 Use of the CTt for testing purposes may allow the 12 lead to bronchitis and pneumonis, and it is a suspected

13 buildup of hydrogen inside the facility during test 13 carcinogen. The only li•ely release of beryllium would be

14 operations. Followinq test completions, venting of the 14 from a catastrophic failure. However, no credible accident

15 structure would be required before personnel could enter to 15 scenario Is Conceivable that could produce considerable

16 reduce the potential of explosion or asphyxiation. 16 amounts of beryllium.

17 Several Analyses were performed that considered 17 Sased on a saximum case release, the total

18 potential impacts from the transportation of radioactive 18 exposure to any individual would be no greater than three

19 mterials. For the noneccident case of transportatin Of 19 ten-thousandths of a milligram. This exposure would be more

20 radioactive materials to PtW the calculated total population 20 then fifty times less than the Occupational Safety and Health

21 dose received for the progrsm duration would be a hundred 21 Administration permissible exposure level of one point -- of

22 thirteen thoumand pecson-millirem. In addition, less than 22 a hundred seventy-three ton-thousandths of s milligram in a

23 m.e person-millirem is projected as a result of anticipated 23 twenty-four hour period. Therefore, beryllium release :s not

24 transportation accidents. For nonaccident transportation of 24 expected to be a significant impact under any circumstances.

25 radioactive materials to 133, the calculated total population 25 This completes my review of the iraft VIS. Our
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I goal is to provide Air Force decision makers with sclurate 1I with regard to signs -- signs are fine in the back of the

2 information on the ewvironmental consequences of this 2 room. In the front of the room they're not. These are rules

3 proposal. To do this we Ste soliciting your commnts on the 3 that have applied throughout -- Las Vegas, St. George, Salt

4 draft document this evening and prior to the Sth of October. 4 Lake City, and people of all persuasions end viewpoints as

5 I'll now turn the meting back over to Col. Seupel. 5 far as whether the program should be funded -- should exist

6 THE HEARING OFFICER, For those Of you who came in 6 or not or whether it should be funded have all courteously

7 late, if you wish to speak, ask you to fill out a card and 7 compiled. So I ask your cooperation. And whoever put the

8 chock at the block that you want to speak. If your comments 8 sign down In front I'd ask you to move it towards the back.

9 are only to be on the record indicating your support or your 9 We'll take a ten minute break.

10 opposition to the program or specific location such as Idaho, 10 (Brief recess)

11 since we're in Idaho, that you would like to see the program 11 THE HEARING OFFICER, We are now going to start

12 at, we urge you to put that on one of the written comment 12 the public comment portion of this hearing. I want to ensure

13 sheets and just turn that in tonight or mail it in to the 13 that everyone who desires to speak tonight will have a fair

14 address listed at the bottom so that people that do have 14 chance to be hoard. As I Indicated earlier, we do have a

15 other things to say will have a greater opportunity to speak 15 court reporter who is taking down word for word everything

1a tonight. 16 that's said tonight, and the entire record will then become a

17 Those of you that were in the back of the room and 17 part of the final Environmental Impact Statement and the

16 were shy about moving up when Col. Saumgartel mentioned that 19 decision pactage. Just as well as that record any comments

19 earlier, I urge you to go ahead end move on up to the siddle 19 that you submit in writing -- whether you submit them tonight

20 or the front of the room after the break. We promise unless 20 or if you mail thee in by October 5th, those will &lso become

21 you've turned in a card we won't call on you, or there won't 2- a part of the final Environmental Impact Statement and the

22 be any questions on this afterwards, at least any test 22 decision package. r ask you to help me follow these ground

23 questions. 23 rules.

24 The other thing I need to say something about 24 Now, I'll announce the name of the firat speaker

25 because it's -- as pert of a formal hearing it is important 25 and t"e name of the seconi speaker. We have two microphones
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1 up here. I ask you to get to either the closest OD@e 0 the 1 address your remarks to me. And if you do have written

2 one tbat's not occupied and for the heot speaker to .aD reedy 2 Statements or documents you wish to Submit tonight, we do

3 to start in just about as soon as the first Speaker has 3 have baskets on the tables by the microphones for those to be

4 finished. And I ask you to do that so that we can get as 4 placed In. when you start in, I ask you to Speak Slowly.

5 many of the speakers that have Indicated that they want to 5 Indicate your name, what city you're from, and what rapacity

6 speak -- we can get as many of them in as possible tonight. 6 you'[r speaking, whether you're Speaking as an elected public

7 we've got forty-five plus cards up her*, depends upon how 7 official, whether you're speaking as a representative of so

8 long people take as to -- as to hoc long -- whether we can 5 elected public official, whether you're part of -a a speaker

9 cover everyone or not. That's else part of the reason I made 9 for a designated group or if you're speaking as a concerned

10 my comments earlier. I renew then. *f you Just want to 10 citizen.

11 indicate you're in support or in opposition or you're for one 11 Now, I'll represent to you -- excuse me. I will

12 location or against another location, you vent to be on 12 recognize each speaker for a maximum of five minutes. That

13 record, we urge to fill out a comment sheet, just to dn that, 13 time limit is pLrticularly important with the number of

14 because our particular interests are with regard to the 14 speakers that we harve here. I try to give everyone an equal

15 environmental effects. Your comments put on this will 6*i 15 opportunity to be heard. when the five minutes are up, IV

16 given equal consideration, but that lets us get to people 14 going to raise my hand and ask you to -- as soon as you see

17 that have additional things that they want to say. 17 my hand, go ahead and conclude your comments. Finish wht i t

1i If you've already eubmitted a card and we don't 10 is you're a ying, but don't move on to another thought. if

19 call on you and you've decided that you went to fill out a 19 you've got sore things to say than five minutes will allow, T

20 comment sheet, just holler out I'm going to do a comment 20 ask you to just prioritize and rover the msat important

21 sheet, aod we'll move on. And I suppose the other is if you 21 points first.

22 basically agree with what somebody previously said, if you 22 If I call the name of someone who is not in the

23 just want to some up and indicate that, and then let the next 23 room, I'll hold that card until just before the next break

24 Speaker COma up, that's super too. 24 when I'll csll the name again. If the speaker is still not

25 Please speak only after I recognize you and 25 present, I will not call their name to speak again.
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1 And lastly I'd just Oak the entire sudiorre to Le 1 Military assets, we Will increasingly need prompt, high

2 courteoua asd not to talk while the recognised speaker is 2 qgesity, high qmatity emns of gathering intelligence

2 speaking. Again to conserve time I ask you not to applaud. 3 LAsfemetien. SIM Could help achieve those goals. The next

4 That just makes it longer for somebody to be able to get 4 metaral step far this progran is deployment of the ground

5 their cements in, makes it a little bit gore difficult. 5 test facility.

4 with that we'll go into the first portion of the 6 There aremiamy environmental impacts related to

7 Public cmment period, Slected - major public officials ? this action. tImacts Include noise, the disruption of

I being called. The first speaker will he Pel Richardson, who I tranaportation, grasing activities, risks posed by the

9 is repreenting Senator Stephen "S. And then will ha Jeff 9 handling of radioactive and hazardous materials and treating

10 Shresd representing Senator Larry Craig. Mr. Richardeon. 10 the effluents and handling waste that ill be generated by

11 i3. 5IWAAg•iDONU Col. Seupel, thank you very Much 11 the project. Let ne assure the Air Force that Idaho is ready

12 And Senator BYmma s"ads his regrets that he could not be here 12 and abis to meet all of the challenges Imposed by thrsm

13 tonight because of the pressing duties in Congress, but he 13 impacts. In fact, I believe also Idah. National Engineering

14 did send a four-pegs statement, which I'm sure with the 14 Laboratory Is the ideal location for siting the SNTP

15 number of people speaking tonight he would not cent me to 13 program. Tour final Environmental impact Statement should

16 read. So I'm going to just take asd highlight Statements, 16 reflect this fact.

17 hbut sir, I do have a complete text which I would put into 17 It goes on, addresses the environmental risks, uto

16 the record and wOuld appreciate, Of course, if they could be 10 one comment I would like to read from: I can tell you that

It carefully oberveod by the Air Force. 19 TlOM, management has dons an outstanding job of communicating

20 7111 SNARlIG OrPICl~t Thank you. 20 and working with the agencies and private entities concerned

21 01. 5ItkCIItOg The SW will provide the Air 21 about transportation and grazing issues in the peso. it ooes

22 Foree with the capability to move large satellites into 22 on and gives several reasons.

23 i bher sobite and my provide capability to move satellites 23 As you can SOe, IMEL hat a very good record of

24 to saeeed o f uliet more quickly. This will he very 24 working with Idahoans concerned about transportation, qtaz-u, _

25 bem141a81 epebillty. An oue nation ceduce@ conventionsl 25 Issues relating to the Site. On the ground and in the irr
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1 TRILL is a go neighbor. Lou also was an extraordinary I1 certainly concur with theme. it is important. but I have
I track record of handling radioactive and k ertdna material. 2 *nother reason.

3 me talks further about that. So soays In latest Yeats 1551.. 3 Back day our country moves toward a world

4 has taken a national leadership role in vasat* asagamant and 4 serketploce and increasead World Competition. To maintain our
3 environmental restoration technology and development. 5 preeminence I feel "e muat load in apace exploration an" the

6 ould juat go to the conclusion at this point, 4 devselopmenc ot technology and the tools necessary ameting the

7 but I do point out the fact that ha haa given several vary 7 frontie*V of the future including the enviromweant. America

I good reasaons and analyzing why this -- and the environmantal a cannot afford to be in second place. Thatas why We need a
9 cncrns but he says, the conclusions arm obvious. The 9 filet plate facility, thetaG why tba Air Farcle need$ the

10 SNTIP program and the ground tasting facility tot the Fly 10 1lost. I- is the logical place. All phase$ of the program
11 reactor should be sited at the TRILL to sinimise the mo5t 11 ran be dons at the 1St!. and doane safely. which, of courase.
12 significant environmental risk. 12 has great en 'ronmantal iapact.

11 ay incorporating the roneant* I eada tonight 13 The 1St!. has a successful history of nuclear

14 regarding the gnvironaantai Impact Statement for 1tilt I 55 14 developmnt and tasting and while maintaining the safety of

13 confident that Idaho will he the preferred choice in the is the cokr.the populace, the aquifer. and the land. Ne

14 final record of dacision. Thank you for your consideration 16 have* faith in thair dependability. Sock on a spae reactor

17 of my comments. I hope our visitore fro* United State* Air 17 has been going on at tha 1St!.. So haa cork in robotics In
1t Force# will enjoy their visit hars In beautiful "Satern Idaho. 1S spae. STWIL offers experience, expertise. necesaary

is sir. you-va granted ae for just one moment for 19 facilities fo, every phase of the Project, land and room for
20 personal testimony, And I will sAny that I an state 20 expansion It necessary, and shoves all the nation-s finest
2i Representative Melvin S. Richardson representing District 30. 21 staff for this type of project. This project is perfect for
22 Also I will ho representing the State at the State Seante, 22 151!.. Tha IS!!. is perfect for the Sat? program.

23 not having an oponent in November. But I would like to just 23 1 know I speak for mtany of the state legilsltora
24 take a briar moment. many people are supporting this program 24 -- I talked to then baefr* this meating -- who could not be
25 at the 151!. because of the local economic reasons. 1 21 hare tonight. I speak for then when I any Idaho and Asseric
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1 [eedsa IF"P and we want SETIF. You you very such. 1 is 140e. SToAn yea vary Smalh for comling.
2 TE It sASING OFFICISR Thank you. Aftear Sr. Shred* M muII WFIC121 Shank you. after Ise. Silas

3 will ho L.ind" Silan representing Cengressan Stallings and -- 2 will be David Nompray representing Governor Andrus. So.
4 my apologies, Mc. Shr.de. Rather than having you stand if 4 Silmar.
5 you just come up, have a seat near one of the microphones. 3 W. SILA~S Shank you. I will read a fairly brief
6 It will probably oak* it a little bit easmiler. 4 letter from Comgresma Stallings. Deor colonel, 1
7 No. 82RAom, It Will maks it sealier. My hands are 7 eproeolato the Opportunity to express my strong support for

al sw1 eatry right now. I the apace msclaar thermal propulsion pcogram and to andora.
TP M BASZM OPPICti, Sr. fhrads. I the siting of the Air fotes ground teat faci lity at the Idaho

10 MR. SRinkS. My name Is Jeff Shreds. Is a 10 Motional Ingineering Laboratory. I wish I could Join you end
11 regional assiatant to United States Senator Larry Craig. I It thes many 1551 supporters tonight for this important public
12 have letters of aupport hore trom Senate~r Craig, U.S. Senate 13 hearing on the draft sneironmsantal Impact Statement. I

13 candidate Dick Ramptharnae. We have a copy of Senator S3y5m-s 13 regret that legislative busins*" in Washington prevent&anm

14 statemnat which has just been Shared with you, have a copy of 14 from attending. BOWevar. I With to sAke It Cloea that I
15 -- copy of a letter of support from Salted St-tea senator Jim 15. delievo the Idaho laboratory is the ideal location for this

if Mc~lure, who Is now retired. So also have hare a statement ie Important test facility.

17 of suport from the Sosmeville County Republican Central 17 The TILL! is a worldolmass facility, and the people
1t Committee, which I happen to he the chairman of. 20 Of Our state are Proud Of It and of the jobs it brings to

19 Let me just say briefly I will Submit these is 1 Idaho. It has a long and distinguished history, and its

20 subit this testimsay for the remcord rather then reading it 20 forty year record of achievament and responsible management

21 bRez a" md ing thaee people soffer. But let me lust say 21 Is recoglnixed throughout the U.S. and the world. As a

22 that politteal Will is bets. we want you to cowa to Idaho 22 leading international center for noclear resaearch and

23 Pall.s, gusmt yea to sella to Idaho. So support the Air 23 development. its talented work force excellent facilities.

3d PaRESS. we bliee yes ea" do It in a safe menner. If yourst 24 unique capabilities, and fine safety record offer the right

2S going to Bspe" tbe taspaemeo dollar, we want you to spend It 25 environment to condoct this critical program.
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I I believe the INL cen play a national leadership I in the oast cout effective manner. Since the Idaho

2 role us a major space eaploration and research and laboratory already has the technical teom end facilities

3 development center for nuclear propulsion end electric poerf. 3 needed to meke the program successful, testing could be

4 In fact, the IN L has been assigned the leud laboratory role 4 etarted sooner end cost leuu than at any other proposed

S by the Department of Energy In planning the nuclear 5 location.

6 propulsion program for the national space exploration 5 In closing I support the continued developmeet of

7 initiative. Organizations supporting this research could 7 the space nuclear thermal propulsion program and the

a quickly assume the technical role& associated with the space 5 construction nf a ground teut facility at the ten. I have

9 nule.. thermal propulsion program. confidence that the Air Force will be able to construct end

10 Let me highlight Several major reasons ehy I 10 operate this facility in a Safe and envlronlmentally

11 believe the Idaho laboratory is the best choice for the 11 acceptable Manner.

12 ground teat facility. First, as I mentioned earlier, the 12 Once again I appreciate the opportunity to share

13 IEL has more than forty years experience In nuclear resctbr 13 my comments. Sincerely. Richard H. Stallings. Msieber of

14 design, testing, and safety. It also maintains a quality 14 Congress.

15 staff with worldvide recognized expertise. These technical 1 THE HEIARING OFFICEI; Thank you.

16 skills are necessary for our country to have a successful 16 NS. MILAN, I am not going to go through sy

17 nuclear thermal program. 17 statesent. It's fairly short. I'm alsa here this evening as

1i Second, the I11 already has many of the 18 a member of the Idaho Falls City Council. 1 nii1 put this in

19 facilities in place thet would support testing and includinq 19 the basket. Also you have written Comas,ts that have been

20 the assembly building, hot cells for esamining materials and 20 subhitted by the rayor -d the president of the Council.

21 handling large equipment and the transportation system. 21 We're all in support of the program. Thank you.

22 Third, this difficult period -- during this 22 THE HEARING OFFICER, Thank you, ma'am. After Mr.

23 difficult period of national budget constraints the IN11+ 23 Humphrey will be state auditor 3. D. Williams. m. Suapsurey.

24 offers an existing infrastructure -- equipment, building, 24 Pa. HUMPHREY; Thank you very ouch. I'm David

25 roads, and people -- to support the full range of activities 25 Humphrey, deputy director of the Idaho Department of Iealth
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I and Welfare. I'm also serving as the governor's coordinator 1 First, the Air Force and DOE-Idaho a:eve presented

2 for the stats of Idaho 1511 Oversight Prograr. 2 this project as one that will create new jobs in Idaho, of

3 I'm pleased to be here to testify on behalf of 3 course. Ot closer esamination ws find that in the

4 Governor Andrus this evening concerning the draft 4 Environmental Impact Statement the actual involvement of 1313

5 Environmental Impect Statement regarding the location of the 5 personal or additional jobs is somewhat limited. novever, it

a Srn project at the INtL. The state of Idaho supports this 1.3 4 is Suggested by the governor that two major phase& of the

7 project provided thaer are adequate investigations of any 7 project. component fabrication phase and the poet-operational

Sadverse environmental or health impacts that sight result 5 research phase, be planned Or me encourage their operation at

9 from this operation. 9 the I1If.. This would give Our -- of course, our state and

10 lor more than forty yearo the INtL bas been the 10 out facility here in Idaho a greeter overall role in this

11 nation's premier nuclear reactor research and development 11 project and .one that we certainly think we're capable of

12 testing facility. Its history of successful deeonstrations 12 handling.

13 on a variety of civilian and defense nuclear reactors IA 13 Secondly, the final Environmental Impact Statement

14 validates selection of INEL for this particular proeect. 14 moust provide mate detail on the amounts and impacts of vaste

15 in February of 1902 Governor Andrus had s briefing 6.2 15 generated and attributed to the three main phases of

16 on this project on the goals and objectives of it. we have 16 nperation, effluant cleanup, and facility decomeissioning and

17 reviewed the draft Environmental Impact Statement. and we 17 decontamination.

16 have Identified som" areas that I would like to cover briefly 13 The volumes of some wastes are not descrited in

16 this evening wheta mace Information or clarification is 16 sufficient detail according to reviews by my staff to allow

20 desired by the state of Idaho. 20 predictions on how much the project sill affect waste

21 Me*re looking at four major categories: first, 2 21 handling capabilities at the site. As an e*ample, estimates

22 jobs and economic impactas secondly, the vnlusa of waste that 22 indicate this project vill generate one point six villion

23 va can expect to be generated from this project; thirdly, the 6.3 23 cubic feet of low level waste over its ten year life span.

24 types of waste that wili be generated; and, lot, the 24 Annually the DOE-Idaho produces a hundred and two thousand

20 disposal options for that vwste. 25 cubic feet of low level waste. So taken at face value this

S12
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l I represented applosimately a hundred and fifty-seven percent 4 *tate, EPA, the air Porce, and DOE regarding hi. the sUed

2 Icrese n te gnertio ofow eve wate.con'd2 waste will be handled. because I think that.s a very
3owaver, upon examination ninety percent of thati3 sensitive issue, not .uat for the INtL. but it's a national

4 volume to coming from the dmemntling decommissioning of 0. ] 4 issue that must be addressed. And we are Working With CPA

C 6 3 bearing of the actual facility part$ and the effluent S and DOE on that now. We Would like to invoeve you in those

6 treatment systems as cell. So I would encourage you to look 6 kinds of discussions.

7 at west. menagement techniques suc as segregation, in conclusion I would like to say that we
I alternative uses of facilities rather than dismentlement. reiterate out state support for this project given

I which might provide lees production of low level waste than og clarification of OUr" questions, and I hate a coeplete
10 ia anticipated in the gnviron~mntel Imlpact Stetament.

10 statement I submitted here. And we would encourage, of311 A third tOpic involves hey log level watst is
11 course, the full scope of the activities proposed in this12 characterised. This is the issue of the ten to one hundred 12 project be conducted here in Idaho. ce think We have the11 nanocurfee pat gram matter. The I-C Ia selected aa a
13 resources to do it, and we certainly Would welcome that

6.4 14 disposal sltoe for log level waste. And in the report it 14 opportunity. Thank you.
lS indicates that that would be up to one hundred nanocuries per Is THE HEARING OFFICfO, Thank you. After MI.

I1 crem level. The RUNC is not authorized to accept over ten 16 Williams sill be Susan Crap. representing -- As I pronouncing

17 nanocutleo per gram. So we have a level of definition that
17 it rilqht?

1 needs to be sorted out on the disposal of low level waste. is UNIDENTIFIE Crapo.

s11 Also the handling of mixed caste -- although I 19 THE HEARAIG OFFICESO Crapt. I'm sorry. With a

20 understand from your presentation this evening those volume 20 name like Nuael I d it to others at times. she's

6 1 would be fairly I.6 -- is & significant Issue, because mixed 21 representing Mike Crapo, who is the president pro teo of the
22 vast* preduced by this program must be disposed of. I's not 22 Idaho State Senate. Or. Williams.

23 sure that you can count on tPS or any other ideas for 23 R. WILLIAMS: Thank you, Colonel. my ham is J.

24 repositories down the road to handle that waste. So 24 v. Wiiamies. I'm the state auditor of Idaho and a member of
235 certainly I think there needs to be gone dialogue between the u5 the State Land Board, In• from Melad here in eastern Idaho

53 
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1 curretly residing in Bois,. I'm hare tonight to speak in 1 this having been said, it is important to

2 eqpport of aitikg of the space nuclear thermal propulsion 2 commnisate within this form that the environmental

3 projeot at the Idaho National tfgineeging Leboratory. I feel 3 integrity of Idaho east be maintained for all of our

4 such a project Would represent what I perceive to be a 4 citizens. As Ifdahoen we are fortunate to livt in one of the

5 mecessary evolution in the mission of the 1NCE. in light of S great last best regions of America in terso of & preservation

g nsw priorities dictated by a changing geopolitical landscape, 6 of a very superior quality of life. No new enterprise no

7 Its already been documented the achievements in 7 matter hbo important to our economy or any mission can be

8 enucear rector research and development over forty years at g i.sued a blank check that would drew against the health and

O this instellation. Its contribution to our nation's defense 9 safety of our citizens.

10 goale in a tise of great uncertainty and fear has earned it 10 however, I believe this project as envisioned in

11 the gcatitude of ell Americans. sNt now thankfully the 11 the draft Environmental Impact Statement will not detract

12 temper of the times has changed. The mission of the INtL is 12 from those qualities of life and in fact will have

13 free to change also. S"d this project is one example of the 13 considerable political support for both phases of this

14 nag direction that 1lN1 should take to harness the creative 14 project. I don't sea instances where roadblocks will be

13 energies of the maen sed women of the site who have served our 15 placed In its way because it will be a very important part of

16 motion so well and still have so much to give. 1i the future mission of the INM,. Thank you.

17 This project we discuss tonight represents one 17 TR MEANING OFPICES: Thank you. After Ms. Craps

A 18 potential step in that evolution. As the testimony given 18 will be State senator Lee Staker.

10 tonight has lndicated, the state of 164da could welcome a 10 US. CRAPO: My name is Susan Crape. And that's

20 decision by the federal governmeant to locate this project at 20 not the first time it-& pronounced wrong, and I'm sure it

1&1 21 the I1PL. I ooccur In this endorsemet, and I would work 21 won't be the last. I'm representing my husband, $ike Craps.

22 together with other state officials and our congressional 22 Col. Heupel, members of the Air Porte, fellow

23 delegation to eonvince ell agencies of the government that 23 eaetern Idaho residents, friends and neighborst because I

24 this is the tight place for this research with the right 24 cannot get here in line tonight to present this testimony

as people at the right time and at the lowest cost. 25 personally, thank you for giving my wife Susan the.

33S 5
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1 opportunity to Share my thoughts with you regarding the space 1 I -es b*,n and raised in Idaho Falls. I yes

2 nuclear thermal propulsion program. Me ell recognise the 2 educated in Idaho Polls school%. I now work and am raising

3 central role that 191L can play In Americas future. Idaho 3 my family in Idaho Falls. I grew up playing in this desert

4 has the potential through N131 to become a central factor in 4 and in the rivers fishing, swimming, and rafting. And I want

5 the development of national energy policy and practices. My 5 this saca quality of life available to cy children. Not one

6 personal vision of the 1NSL*S mission is that IN91 should 6 of us In this room wants nor coo possibly benefit from any

7 play s meaningful and expanded role in the development of 7 environmentally irresponsible behavior at lM9L. Any project

I solutions to the nuclear industry-* waste and reproceasing a at INEL must comply with environmental protection laws and

9 problems, medical research and applications, development of 9 must be sufficiently funded to assure that they will be

1t commercial electrical power, America's aerospace prograc, and 10 operattng cleanly and safely. I expect that this spte.

11 emerging nuclear technologies. 11 nuclear thermal propulsion program meet* this criteria, and

12 Consistent with this mission I support the 12 again I urge its location at ItEL. thank you.

13 location of the space nuclear thersml propulsion program at 13 THE HEARING OFFICES: Thank you. After State

14 the Idaho National Engineering Laboratory. This program 14 Senator Staker will be State Representative John Alexander.

1.1 iS offers great promise in advancing our capacity to explore is MR. STARER: My nase is Lee Staker. I'm state

-6 space. Furthermore, benefits will inevitably accrue to our 16 senator for Bonneville and Teton Counttes. I'm .ot seeking

17 national security, to our technology base, to our economy and 17 reelection, but I am going to be a county comissuioner here

10 job growth and to maintain our edge In international 18 in nonneville County. As a state senator i've been very

19 competition. It actively -- and have supported the INEL. I pledge nry support

20 This program would fit the expertise, the physical 20 as a Bonneville County comaissioner to this prograe and to

21 facilities, and the record of safety at 1N1L. In fact we can 21 INL's future. If the Air Force deems it possible to come

22 handle this project here. we want the chance. Part of our 22 here, I will be your ally. Thank you.

23 guality of life around here is due to our ability to provide 23 THE HtARING OFFICER: Thank you. After Mr.

24 jobs for people and families. This project would certain~y 24 Alexander will be Dick Kenny representing State Senator

25 help in this regard. 2S Manson. Mr. Aleoander.
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I MR. ALEXANDIIUs Thank you. My name is John 1 MR. 1lNVT: Senator Mansen regrets that he was not

2 Alexander. I'm a state legislator representing Bannock end 2 able to be here but asked that I read this. It says: I

3 Power Counties. I also reside in the city of Pocatello. 1 3 appreciate the opportunity to appear and present brief

4 would encourage you to evaluvte all the sites on their true 4 teetimony at this hearing. I reside in and sa a native of

C wrueite., You've demnstrated many things tonight which to a D I Idaho tralls. I appear here as state aenator. attorney.

4 lay person such as myself would indicate that the INll. "ould parent, and grandparent. I strongly urge the space nuclear

7 be a asperb aite for location of this fine project. ILI 7 propulsion proposal of the United Stat*$ Air Force to be

a Idaho has end does support nuclear research cnd 8 authorized and sited at 1N1L, this nationas premier nuclear

S work at the l1i1f. During a time in which our country needs 9 research facility.

10 to move ahead In nuclear rather than chemical propulsion we 10 Location of the space nuclear pro.ranl at the INTEL

11 need to look at cost effectivenesa of the potential sites, 11 makes &*noe physicelly and environmentally and fiscally. The

12 the pt ductivity of Idaho workers, and the reasonable cost of 12 1NEL ia ieolated and has a law population density.

13 land, utilities. end labor which make Idaho an excellent 13 Construction and operational activities nill not vypact other

14 choice for this project. 14 operations or activities. It simply cakes sense to locate

11 I would alseo indicate that Idaho has a long 15 the proposed facility in the remoteness of the sagetrush at

14 sepport for nuclear research and development. We hope that 16 InEL.

17 you will bring this Air Force project to the IM9L. He, the 17 11491, haa a pool of highly skilled and trained

If people of Idaho, stand in support of nuclear research and the 18 personnel and the experience and infastructure to prov..c an

I york taking place at 1101 arnd will continue to do ao. And we 19 operational test bed that nill ensure the safety of the

20 would like to have the opportunity to welcome the Air Force 20 facility at all stages of construction and operat-on and

21 to the 1111M me that we eight be able to expond projects in 21 ensure protection of our environment and the health and

22 the future. Thank you. 22 safety of our citizens. These technical skills are evsenvra:

23 T531 13nAtG OfIyOrm Thank you. After Mr. Hansen 23 to the successful space nuclear prograr. The quality of :.ie

24 will be Mr. Cno Mehoney representicg speaker Tom Boyd and 24 In eastern Idaho, progressive coemunitres, quality schoo:r.

23 then himelif. Mr. Naense. 25 first close transportration facilities, and ready a5ceeLr t
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I several of the most beautiful outdoor recreation srees in the I from the d.oersified development of lRL. Idaho beo become

2 nation Will serve m • en attraction to any additional 2 the national .. ntor f•r escellefce in nuclear technology.

$ personnel required for the program. 3 its new Ph.D. nuclear engineering preoram is the first

4 The INTL has the esisting facilities to Support 4 stalted in the nation since 1945. He have developcd and are

S the proqram, icluding &esesbly buildings, hot cells for 5 operating a graduate program in hazardous waste mnagemnt

4 ovaerini"tn materials, and handling large equipment and a 0 and site restoretion that unique In the nation.

7 trensportation system. The reactor testing for the progran 7 We take great pride in the development of INTL and

* will take place at the Contained Test Facility at Test Area O its many accomplishment$ over four decades. The"e include

9 North. This facility will protect workers, the public, and 9 the first nuclear power generation of electricity, the

10 the environment from any potential relmeae Of radioactive 10 design, development, testing Of prototypes of reactors noa

11 material in case of an accident. 11 operating throughout the World, the development of the

12 The CT? will be equipped uith scrubber& to remove 12 nuclear navy, the pioneering and advancement of nuclear

13 tdioactive contaminants frOm exhaust relenees to the 13 reactor safety; developments in the royroceseing of nuclear

14 Atmosphere during tests. The safety record of INTL is 14 fuel end alloys contributed -- contributions to medical,

15 eumplary. Since 1151 fifty-two reactors have been designed. is environmental. Industrial, aRd agricultural research and many
16 constructed, operated, and tested at the INTL. mere than any 16 other notable achievements.

17 other facility in the world. INTL has built prototypes for 17 Idehoans are keenly saere of the challenges and

18 reactors located throughout the world. INTL has pioneered 18 opportunities which will be presented by the new space

19 and achieve an international reputation for capability and 19 nuctear propulsion program. Ue are solidly committed to a

20 escvllence in nuclear reactor safety and design and the 20 continuing pertnership with INTL end the United States Air

21 handling of nuclear materials. 21 Force to ensure the success of this important project. He

22 much can be said about the outstanding 22 believe our national security interests and the cause of

23 contributions or quality colleges and universities have made 23 world peace are best served by United States leadership in

24 in serving the needs of INTL and the significant benefits 24 space exploration.

25 which hlve in turn accrued to our educational institutions 25 Idaho has long been a leader in the development of
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1 peaceful usnes for the atom. end our cititens are eager to I And Speaking am C0 of Atlas Mechanical,

2 play a key role In the development of yet another peaceful 2 Imnorpocated, With manlfuCturiag faeilities in Idaho Falls

3 use of nuclear energy. Thank you for the opportunity. 3 and Pocatello. I have a long history of activity at I•oL for

4 TOM S1•AIHG €FF1C55s Thank you, Mr. Kfnny. After 4 thirty something years, twenty-five years of which I have

S Mr. Mahoney speaking for State Speaker of the House Tom Boyd S been a privets sector contractor and maenufacturer and can

6 mad then himself rill be State Representative Jack : aemueo you that we have oe of the east highly trained and

7 Sarrmclough. dedicated work forces in the nation and have Consistently

S mR. NAIOeY. Thank you, Col. Weupel. On behalf brought i projects em time end within budget.

.of Speaker Tom Boyd I wish to welcome the Air Force to n The INTL0 has forty years excellent experience in

10 emateen Idaho. And I's speaking to you on behalf of speaker 10 nuclear testing, safety testing. The TOOL Maintains a staff

11 9oyd end olse myeolf. I am also a mebr of the Idaho House 11 with worldwide recognIsed expertise In nuclear reactor

12 of Representatives and a businessmean here in eastern Idaho. 12 design, testing, and Safety. These teohoicai skills are

13 1 will reed Speaker Boyds-a letter for the record. Then 1 13 neceseary for the U.S. to have the spece nuclear propulsion

14 Will put it In the beeket, sir. 14 program.

a C I give my full endoement to the is Additionally, the INTL has many of the facilities

I16 spe** nuclear thersal propulsion technology development 14 In place that would support the SHEP, including stesls

17 program established et the ldisbo national engineering 17 assembly building, hot calls for the esamination of

i1 Laboratory is Idmho rolls. The performanco end staff support 10 materials, exoellent lifting facilities for handling large

1t at 11101, have a lnmg history of succesa. Tout program will 1s equipment, and a topneotch trsnsportation system. The

20 benefit frem efficient professional ettitudes that ere top 20 majority of our citizens in this area have been end continue

21 priority with out people. Couple this with the 21 to be supportive of the INTL, as are a Majority of oy

32 infratrocture that is in plac, and you have a winning 22 colleagues in the soUse of Pepresentatives.

23 nomboltion for the Air Force, the project, and the people Of 23 Again We would urge you to favorably look on INTL

24 thsle ntion. Colonel, I eneourage the Air Force to consider 24 as the site for this probject. Thank you.

25 the favorable resource that ISIL presents to the Air Force. 25 TO SHARING Officert Thank you. As I close on
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1 Sarratlouet? 1 thing that's changed -- because of it's natural advantage* -

2 PA. BAPR5ACL.O4JG1 SarraClough. 2 since that timbe Is we've developed a lot of successful

ITill stARING OFFICERI, I'm sorry. After Mr. 3 reactor people and numerous support facilities, and we'..

4 Barraclough will be Edith Stanger, Bonneville County 4 solwly winning oeer the support of the State because we 're

5 Commssis~oner. yes, air. 5 defusing the environment issues, that when they coopete IN9L.

pal ,,R,,BARRACWOtG5 I Pf ach Sarraclough, Col. 4 with the rest of the county they find that our coateminonts

HsOupi Idho Fli8 hydrologist for thry-fit. Yost$ with 7 are msotiy at or below today's dinkhing waet s.tandard*. and

I the U.S. Geological Survey and currently eight year& with 9 within a year they'll be below drinking water standards.

9 EG&G-Idaho end a newly unopposed reprementative-elact of the 9 So hopefually now new project$ will he judged a

10 Idaho Mouse. ofRepresentatives. 10 their merit, not on waste disposal practice* thirty or forty

11 I've studied the 1911. envirnmuent met of my life 1i years ago.

12 fro. day one with a ten Year ties Off to go to Florida and 12 1911. has one unique Nethod of discharging -- an

13 work, and especially the effects of 1.191, on the Subsurface. 13 alternative to dis~harginq radionuclidec to the atmosphere.

14 1 worked on a number of projects with the Air force whirh 14 In 1964 to 1969 we "ade extensive tests of the underground

1S deeonstrate beth from Florida to California -- which 15 inlertiun of gas and associated tracers. Tb!~ v woel "a

14 desonstrate that the EGLG lNlL foxily can worh successfully 14 was taben place -- took place juet about a touth of

17 with the Air Force in bringing in projects in waste 17 the propoued facility, we in)scted One i- feet of

I8 management and cleanup. 10 ar traced with ORe thousand rune~s of rano> .active

19 For the past five years I've Served on a panel 10 '?an with a half-life of 5.3 days and watched the effects in a

20 evval ting radionuclide migration at the Nevada Teat Site. 20 north and pot thin into a permeable gone a hsndred twenty

21 So this gives me come espenience in the environment that is 21 feet below the surface and eighty foot show* the waet, table.

22 atle to conpere beth nides. 22 And SnoSt all the gas rzasnend in place. Just a Small

23 In 1948 a hundred twelve sites in the United 23 Iarount cane out into the atmosphere.

24 Staten were evaluated to find the beat place to develop and 24 And so this -- if this were desired in the future,

25 teat nuclear reactors. 1101L was selected. And the only 25 the test setup is already there with Instrumentation wells
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1 hn hs ol e utilized for something lihe underground gas I for Nevada Test Site, and 151.f, and they're beth in none

2 inecton.2 Tw-S.Andtonyears ego we were Successf ul becauese of our

3 Concern has been given about the flooding of the 3 extensive studio@ at 1531. in lowering the Seisimic fisk sone

4 project because It'$ loceted in the Birch Creeh plays. The 4 t 1519..An although they're beth in the "oann esn the

5 playa is beth the terminus of the big Lost River and B~rch 5 marthgmehe riet is somewhat lower at 1331L becausee of other

6 Creeh. Hlowever, the plays has not received water frort both 6 studies that have shown this.

7 Strassm since 1994. And Since then the Big Loot River IS 7 Toot Ares North was developed for the aircraft

8 Controlled by storage and diversion facilities which greatly I nuclear propulsion project, the atomic airplane, and was also

0 inimise the flooding potential. And Birch Croot is a very 9 utilize.] for the eystems for nuclear asxiliary power tneting

10 unique atream. It has the moat uniform stream flow of any 10 WAn development. The area is well equipped for the return of

11 stream in Idaho. It hem no tributaries, arid a11 the snow i1 the space nuclear development.

12 melt seeps into the giant alluvial fan. and cames out as F112 prjc tAnd I sirongly support the location of this

13 spigfoWntesrn nCrhCet 13 prjc tIVtL. The project in my judgment will not cause

14And usually there's only a hundred cubic feet per 14 any significant environmental concern for eastern Idaho.

15 second difference in the high flows from o lw oso 15 Thank you very much.

16 how uniform It is. In aidddition, Birch Crest 0-. divertd 16THE NEARING OFPICERi Thanh you, sir. After

17 away from the plays for Irrigation and hydropower generat~on. 17: COMISsOLn*r tangst will be Boise mayor Don Rohison

IS kV did have come flooding in 1949 at Teat Area North because IS representing Rich Kospthocne.

19 of a high meow pach, frozen ground, and a rapidinraei19N.TAGR Thtyo. hsevigIcmeo

20 temperature. out becausae the facility at the Test Are Nrth 20 you wearing two hats. I'm a commissioner of Ronneville

21 is lmoated sbout ten feet above the plays floor the fa&cility 21 County and speaking not only for that office hot for the

22 was not -- the Contained Test Facility did not flood at this be2 the elected Officiale of our counity. we strongly support

23 tire. In fact, there wea about Six feet of free beard in .312: :the proposed spae nuclear propulsion program. I have a nuch

24 this very Severe flood. 24 more familiar one beth to me and meat of the People that know

2S Ina loohed at the eafthgsuak rnst Of both -- both 25 me here in the coos, end it'. a cowboy hat. Sinc& the early
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1 '500 my family, my husband, and I have been neig..bor• of the I information gathering 18 forwscd-looking and laudable. Such

2 IIL. During this time we have raised wheat. cattiL, &id 2 a program would be a perfect fit at the Idaho National

3 begeen on opproeimately three sections located on Croft* Road 3 Engineering Laboratory for a number of reasons. I believe

4 Just east of the site. During that tims we've had no reaeon 4 any neW mlision at the INL must *epbhease public safety end

5 to believe that the INsL yeas ever anything but a very good 5 health and protect the environeent.

6 neighbor. 6 With over forty years experience 151, can meet the

7We strongly support the 1IN31. conlinuing presence 7 challenges pot forth by the SITP prgcgaw. lULL is the

0 in our community and recognise the need for new efforts such 5 leading nuclear research facility in the U.S.. Over eighty

0 as the space nuclear propulsion program. Ic'ould like to Add 9 percent of INCL's budget is devoted to vitally important

10 that I appreciate very such being allowed to take part in 10 defense projects. 1N5L could provide the facilities to

11 this democratic process. However, I do believe that us 11 complete all phases of the program end could also offer an

12 possibly are all in a little more danger from sitting through 12 outstanding pool of corld-renowned professional talent for

13 these long hearings, especially you gentlemen, than we are 13 the project. 5I1L offers tremendous experience in safety

14 say of the effects of the Site. Thank you. 14 analysis and environmental quality assurance.

1i THE HEARINIG OPFlCBRs Thank you. Mr. Robison. 15 1 strongly support this public process. Some

15 "A. R0BISON, I'm proud to represent Dick 16 concerns will crime, but IN•• has an excellent record of

17 rempthocne, mayor of $Olee and Republican candidete for the 17 successfully working with private individuals and agencies to

15 United States Senate. Unfortunately, ksyor toepthorne was 10 address potential problems. IteL's post cooperation vith the

19 not able to make it tonight due to prior commitments. But he 19 Federal Aviation Administration, Idaho fepartment of

20 needs his regards. 20 Transportation. U. S. Department of Transportation, and local

21 21 Dear Col. Neupels I encourage you to select Idaho 21 residents is a matter of record.

22 fational Ingineecing Laboratory as the location site for the 22 Again I strongly urge you to select TXL. as bogs

23 space nuclear thermal propulsion ground testing facility. 23 for the SNIP project. INIL's science and safety record make

24 The goel of the 555 to allow large Satellites to be moved to 24 it a key resource for the projects success. Thank you.

20 higher orbits and help meet the future needs for Intelligence 25 THE HEARING OFTIC9Rt Thank you. That covers the
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I elected officials. we hkve some other people that put their 1 We command the Air Force In its leadership role in

2 moves In with the general public or to submit their comments 2 nuclear esploration projects of this nature. and required

3 Informally. And they've -- I certainly don't mean to demean 3 research and development necessary for their sueogssful

4 any of those I ask to do that when I talk to thee about major J1 4 :ccomplishments will pay many long-term benefits. We urge

3 public officials, but I did cant to sake sure that us Would XLJS you to consider the XCII. as the best location of this

9 have time for the general public as cell. I have a number of 5 project, has many positive attributes. Very quickly those

7 cards. And chet I intend to do is besides seeing hoc well 1 7 are a strong, dedicated, experienced cork force chose

I can shutfle -- we'll go to 9030. Then we'll take a break at 8 research capabilities and the ability to complete tasks given

9 about 9r00. That's about twenty more minutes. There's not a 9 them is cell doc6mntedr a safety record that is the envy of

10 problem as people have already done. If you need to get up 10 ail the facilities involved in nuclear resesrchl community

11 for facilities or anything else, just go right ahead. Our 11 amenitIes, schools, recreational f.cilities; art* and

12 first speaker cill be Jack Sarraclough speaking in his own 12 entertainment. Location of this project is not near any

13 regard -- 13 large population centers. Therse's room to grow. Current

14 MR5. SAMAL]UGA,•C No. 14 physical facilities that can be utilized for this project,

1s Tog HRAING OFFICER$ Okay. You've already -- 15 Perhaps the strongest argument this community and other

1I CI. LASACLOGWS Once is .Omagh. 16 communities in this region as well as leadership of this

17 "I sEARING OFFICERS -- got that done. Okay. 17 state support and welcome you here. Thank you.

1I Well, you locked out. Get back to the bottom. Oral -- I 1s THE HEARING OFFICER, Thank you. After Hr.

It apologise on nmes but BehniIn to be followed by Shawn 1 Cunningham Will be Dr. Chuck Olsen.

20 Cunningham. ir. Sebhoia. 20 MR. CCUlIIGRANR Well, I an Shewn Cunninghas. and

21 0. iEUOCII$ I'• Oral hereini. I live here in 21 I reside at 465 tast Packard in Pocotello, Idaho. I'm a

12 Idaho tella. I'm the president of the greater Idaho Falls 22 graduate Student at Idaho State University, and I'm currently

23 Chamber of rommeree. On behalf of the Chamber I'm hers to 23 corking as a contract employee at the XIIL.

1I 24 testify is spo•ort of the spees nuclear thermal propulsion 24 Being associated With the cork going on at the

IS program locating at the XCIBM. 35 ImIL bath as an employee and a student, I em &vers of the
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1 gr0at tehnological leaps currently being made in radiation I THE HEARING OFFICER;~ Thank you. Alt*, Dr. Olsen

2 detection. Unforttunetely. Sometimes in studies each as this 2 .ill be Richard Kenny.

3 the technology available to detect the radiation fat exceed 3-M. OLE~ Sy flne is Dr. Chuck Olean. I live in

4 the atual Impact to tf5* pulc 4 Idaho Polls. I've been emplayed at IMZL for the last

5 In the current draft of the 515 percentage values 5 twenty-f ive yearsa. I work for ZG6SG-Idaho. In my experience

6 of expected aver"*e dozes are given. Though the Idaho @Ite 6 at lolL I've been involved in prime rily nuclear testing for

7 esees to present a higher credible accident doese than the 7 the last twtnty-five years. in looking at the SWTP

a Nea"ed site. approximately a twenty-two percent increase, in a technology, I think it -- the technology crisscross*& the
r252 9 aol life the small values presented have little or no reol 9 civilian nuclear apec*exnploration lassues as one of the

10 impact on the environeent and the general public. And the 10 concepts being considered, and although the requirements are

11 slight difference between the two sites Is insaignificant. Do 11 somewaht different in terma that "aYbe the -- for the

12 not let the recent bceahthroughs in detection ability affect 12 civilian appliration, the thrust, the weight, the power

13 the comparison of the@e sites. 13 densities are not as stringent as for the military

6 14 In any analysis of risk tor a program we easnt 14 application, hut on the Other bend the lifetime is maybe More

15 quantify the likelihood of suspected onviconeental impect for is stringent. But this facility I think afford& an opportunity

If the program against the benefits Society will dorive. Is 16 for -- to be used for both civilian and military
2.3 17 Other words, not only moat we determine an estimate for how 17 applications. And I nay also add to that I guets& my

18 likely impact may be, we east also consider how likely the 18 involoement with testier'. Mont of the testing I've done.

19 individual consequences of that supposed Impact are and how 19 been involved with. has been very one of a bind testing

20 society as a whole will benefit from the parent program. 202 involving fuel failuore and so forth. I think then that wass

21 When the public is ashed to participate in studies 21 done It was done effectively and safely.

22 each as this. euch as this onea, many times special Interest 22 And prior to the name of Idaho National

23 groups Impose highly Improbable scenarios in an Atteept to 23 rngineering Laboratory it useed to be called the Nuclear

24 forestall a pragogram completion. I applaud the fact that 24 Reactor Testing Station. So it has a long history of reactor

25 you have not included improbable acenaries in your analysis. 25 testing. Thank you for the opportunity to speak and thank

173 1741
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1 yoa very such. I And, fourth, there is an amiable record of spare

2 E 9t33311 0lIlE3, Thank you. After Mr. nanny 2 maclear environmental projects that have been successfully

3 1 wilbe Dill Doves. RMr. 9enny. 2 completed in this area. These Successes include those

4MR. amms thwanssfor this opportunity to make a4 private indeatries~w sa: :e:lrraulesand Thikol. higher

S personal statement on behalf of the I . I am a resdent of edacation initietve s uch 'as ht Utah state lniversit7-,

K 6 Idah Falls, a parent, and a buainoe*ees. I strongly support 4 Idaho State University, and the collaborations between the

7t his program and its location at IP9.. I support the program 7 University of Idaho and 1511.

6 and its sitiog at JULl for the following reamons -- would be a There have also been a number of very enviable

9 some of the reassavm. Fifst of all, I-m convinced of the need 9 sacceases is the DOE sector with a namber of things that have

10 fog continued reeearch in -- new frontiers are needed to 18 bees done here at IanL. Thank you very much.

11 maintain the viability of thismontion. And no frontier holds 11 Tat EANIGae OrPIClRe Thant you. After Mr. Dowts

12 mere or greater promime than that Of Space. 12 will he Tommy Walrath. Sr. Downs.

13 Secomdly. the siting here at 1311 just by -- 13 MR. .OM~ I'm sill Downs. P. a stnoo r*.rtor

14 hecasae of Its tract record, and that track record asauree me 14 experiment engineer at the Advanced Test PeaCtor' uho'S

1S -ad the nation that the A and D and tasting will not only be 18 recently -- after several tiger teams have been throogh thre

16 done Safely snd with high regard for the environment but on 1f 009 facilities we came out on top. nut acre important than

17 time and within budget. 17 that Is that 11e a neighbor to the 1511. I live South of :t.

is Three, INSL is supported by a consortiom Of 10 1 live close enough that with very little effort I can see

1t universities that have worldclass staffs and graduetes. 1t whether the plant is operating, whether it's a good day or a

20 Along the 12-3 outrider ort CO"e to It there are man greet 20 bad day to go to worn.

21 universities. an the South startiog with ariogham, Young 21 Nut what th, IVRL. has provided me and ci- far,], --

22 Umiversity sad up on the north ending with Washington State 22 we have a tery large herd of antelope in our area. If you

23 sad Umasta Idaho University - Umastac Idaho -- Eastern 23 were to come tnd visit am, I would have to take yoo and Otor,

24 Washingten Unciversity. There are &als a numnber of quality 24 it to you. I've had a four point door in vy very fron~t yard.

2S techeial collages. 23 And I attribute this because IPIEL is a great refoon for
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11wildlife. A neighbor f sine says he-@ carrently famdiia I Out agea hosted a recent topical meeting regarding
I aevOety-five hoad Of @1k and due to the I04L. to I Can -- 2 trachea: Propulieon. Idaho Stat* University looks forward to

3 what I'm trying to point out is that ernvironmentally the lost. 3 the opportunities and Possibilities that SETS project .il1

4 to -- I don't See It as a big Impact. It's helped USa a let. 4 provide. Ant enlvironmental program $n engineering at Idaho

5 There's Several geologic. what, Sights to be seen. S State University has just recently been implemented. This

4 With a little help froe 0OS security I've been able to take S program greatly benefited SWTP. We arm currently orckIng

7 my family to See a Very large rave tight thare between the 7 towards obtaining a ton megawatt trigger reactor for

4 twin buttes. There's a lot environmentally that the tINL has I industrial am cell as educational benefits.

9 provided for thin area of the satte. And I don't see what 9 We currently have a 1ev poear research reactor.

10 you can do to hert it It such a remaot ares. The wildlife it end theme reactors could be made available for material

11 so"e to like the area. The teat reactor area has even put 11 testing &a well as other pertinent experiments. The students

12 efforts into providing surplus water to -- off site for the 12 and faculty of our University are here to learn and

13 antelope, deer, and elk to partake of. And theae People In 13 participate in whatever manner needed. Thank you.

It Twin falls. if they're really worried about the cater. I have 14 THE1 WAR~ING OFFICER: ThanA yoa. After Mr. mora"

15 to dr.uk it before they get it, and the depertment tell. me 11 will be Nida Gyorfy.

14 I've got al! the hair that I need. So I thank you very much. 16 9S. NOSS~s John i. Raores. Idaho falls. T's

17 THE MEANING OrFICZS, Thank you very much. to Mr. 17 appearing as a free~lance radiation protection consultant.

1a Walrath here? Okay. Apparently not. Than Steve Fogarty to L 1ConeI hpe yU Ilaave here tonight with a

15 b felevedby Jhn mran.19 mandate to go ahead wth th apace ulaert thermal propulsion

20 HR. MOARV a Ves, My name is Steve Fogarty, and 20 project and to build It in Idaho.

21 1 reside at 746 fast Center, Pocatello. Idaho, I'm a student 21 I'd like to focus en one major paint in sy

22 at Idaho State University. And ce believe that support 7122 presentation. The draft environmental Impact statemeent doeem

23 facilities In the area surrounding the project are the best 23 not present a fair or Complete comparison betceen the tue

24 our nation has to offer. Oar technical society has alcays 24 sites. First of all, if you look at the list of the people

25 been in support of programs of this nature. 25 -- the thirty-four people preparing or Contributing to the

DOoMM"n 4 Document 4

7 1 report, the IML1 has only two people Involved. One of thee 6 1 yeace later. Over a period of sit years this project had
Go 2 is Jim Warner, who is sitting at the table there who mused I thiree tall-swale reactors operatiag during thirty-one teat

3 represented Idaho Operations Office, sad then one person -- 3 series, ?hey had on. criticality accident, And over seven

4 oen contractor parson from 5050, chile the Nevada test Site 4 hondred theamand caries of radioactivity care released to the

5 had one from the Nevade Operations Office and eight people 3 atmosphere, all of this without significant environmental

1.17 4 from Its contractor Handie. We don't knee hoc many of the 1AA 6 Impact.
7 r~ising people have been former Nvevda Test site employees. 7 Neither is there any mention of the destructive

9 Tear contractor, the Earth Technology Corporation, I teeting of two apace reactors, the SltAPT'UAN (phonetic) tan A

9 assaulted with the aevada Bursesu of Air Quality, Nevada Fish sand a. in the 19608. The reanon I'm so familiar cith these

is me Same co epartment, Buyada Wildlife Depuartment, and the 10 projects is tt t I was the ABC director of health and safety

11 Nevada office Of slitoric Preservation. In Idaho they 11 responsible for environmental control ever the 1531. during

12 contactad only the Idaho office of Htistoric Prescrvation. 1 12 this teat period.

12 realise, gentlemen, you arm hard preseed to complete this S 3 Let me alSo add that your selection of model

14 draft is a very abort period of time. I trust you will nov 14 ceather conditions for testing favor Nevada, bat they are tee

1S take the time to meke a point by paint equal Comarison. And 12.4 0 reatrictive and could lead to Increased exposures In Idaho.

14 I'd like to give you a few examples of Inequities which I 14 No credit hem been taken for cloud meandering nor the fact

17 have foun. 17 that the mom Individual cill not receive every cmii exposure

is A very good $Conty ie presented en the over Is fromee~ch test.

is twenty remcotr tests performed at Nevada feet site in support 10 it ou have chosen to Ignore the fart that the plnse

20 of %amluer propulsion systems, all of theee before 1974. on 20 from the burning hydrogen can in many cases penetrate into

1.1% 21 the other hand, the aircraft nuclear Propulsion prk~gram at IZ7 21 the Inversion layer. This would provide larger radioactive

22 the TV&S is discussed vith the torg" cemenct the As, program 1.7 22 decay sand dispersion, thus reducing expoaures off site. This

23 wam termimeted befere an aircraft could be built. Tet the 22 Safety Approach has bees used at the TUBE. on several

24 aircraft nuacer propulsion program carm remarkably similar in 24 occasions since lOSS.

25~~~~~~~~~~~~~ many hai amct htpaepano od o hry~finally, no credit baa been taken for the LOFT
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Osnr III I cantainmment veossl in the event of an accident, although I 1 propulsion could provide longer rocket thrust which

L d iii say that sa reasons for that have been presented here 2 translates into cost savings in time and feel on space

3 tonight. In conclusion. Colonel, if the playing field veoe 3 missions. Our understanding is that half as much feel ceuld

4 level, the INCL could be the overvhelming choice because at 4 be required on extended missions. We feel the BMW? wiii b

5 technical support, cost effectiveness, public support. and 5 safe for the environment as any enhaust produced during

6 environmental safaty. These are the four basic criteria "ued 6 testing would be put through eutensive filtering ead coolintg

7 for the siting process. Thank you Very Such. 7 systems. and no cater usage is planned. Therefore, no

6 TeE WIARIWO OFrlFCR: Thank you. HoW do you 0 liquids could migrate into the aquifer. The 1I55L has a

C pronounce your name, e'aa7? 9 superior safety record, and we cant to go on record as being

10 MS. GCOOrY1 Kide Gyorfy. 10 in support of the SNTP and its location near Idaho Falls sn

11 TagE HEARING OFPICEt: Okay. After NO. Gyorfy 11 the IMEL site. Thank you.

12 we'll take our broak. and before we break I'll announce the 22 TIfE HEAuING OFFICES. Thank you. All right. Let

13 following two speakers. Go ahead. sa&.. 13 me ask. Is -- I believe it could be Mark Schell and Jon Ochl

14 MS. GYORfY: My name is Nide Oyorfy. I live at 14 -- Mark Schell? Okay. You'il be the first two speakers.

10 10648 North 25th Cast. And that's in Idaho Falls proper but 1S Ir. Schell sill be first and then Nr. Ochi. We'll take a ten

16 north to the county line. I'm a very involved resident of 16 minute break.

17 the community. I an also a wife, mother, and grandmother 17 (Brief recess)

15 wlth a vested interest In the welfare of this area. I live lT IkE IEtA:ING OFFICER; Pork Schell. Or. Schell?

MI 19 north of idaho rFlls, and I cant to expreas my falily-s 1X 50. SCHLL: Thank you. Sir. I appreciate the

• j 20 support of the SfTP program being located on the INCL site 20 oppertunity to address this audience on behalf of myself as

I 21 near Idaho Falls. 21 an individual. My name Is Mark Schell. I live at 903 Namaen

22 We support thes program because the Site has forty 22 Avenue, Idaho FaPls, Idaho. I have been an emlIoyee of JOE1L

23 years experience in nuclear safety testing and already has 23 for the last twenty years. And I've had my whole caroer here

24 many of the facilities in place chich could support SWTP 24 at the INEL. So I have axperience cith both 3I=1 and the

25 teasting. Ne, wy family, believe that space nuclear 25 ro.munity.

11 82
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1 In your C1S statement and the presentations that 1 aoe 90i04 on.

2 you've made you've gone through and made several analyses 2 Capability is here for me to take on theae tape of

3 obeut the credible accidents. And I appreciate the depth and 3 pcote affectively. The 15l1. hae a loag-rning track

4 degree that you cant to. Hopefully you sill review that. you 4 record of successful reactor testi ., which ha been poicted

$ know, free the draft to the final and include as many of the 5 out before. I have corked at several of the reactor

6 isemms that are brought up here so ce Oake everything a 6 facilities for a n"ahr of years. Our safety records are

7 reasonable approach. 7 there. Our concern for the environmant Is thre. And t fool

8 One thing I s,.uld like to point out to you is that 8 that If you bring your prograe here we sill esaage it in a

having the CIS statement laid out -- it points out the 9 manner that sill get you the beat value for your Money. I

10 credible occident scenarios. We may also be able to take 10 can alie state to you that freo a management ateadpoInt I1lU

11 credibility for the fact that the capability of the personnel II is leading in the arena of building a strong core project

12 existing safety systema programs demonstrated arfety record 12 management group chick sill take into consideration all of

13 of the INTL should maybe be considered In the overall 13 the aspects in addition to the environmental aspect.

14 evaluation because one shows the risk end one shows the 14 We are currently building a project management

IS sodificotion of that risk due to the capabilities of the 15 organisation and a training program to develop that type of

1 poersonnel here at the IsgL. 14 talent. So that can be brought to your progras.

17 The management of the program I feel Is a critical 17 We have ectensive computer medel capability. We

10 Isseo as well. A sell managed program can also considerably 11 have a very strong geoscionca organization to address all the

19 have en impact on whatever environmental issues need to be" 1 environmental iasems that have been brought up. We also have

20 addresed. I think the INCl. has taken a forward stance In 20 extensive eaparience in both fusion and fission safety. That

21 being a good neighbor, and I think several people have 21 allows us again the ability to study these safety issues

22 demmetreted that aspect. 22 effectively. And we have the ability to come up with ne" and

23 &at the sell plased project@ and call laid out 23 creative solutions that may not have haag addressed at this

28 projects ace crucial, And that planning includes all the 24 point in time.

25 environmental aspects as sell as all the other aspects that 25 The INsL has a long track record of advancing the
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1 science and technology in those araes. I would encourage you X 1 program at the Idaho National Engine iing :.abortory. The

2 to take fell advantage of that capability. Meave also got a 2 purpose of this hearing is to discuss envirorental impacts.

3 running track record and l've been associated with it and 3 A. a member of the environmental cmunity and as a founder

4 proud to say so with successful completion of several Air 4 of the Friends of Fall liver I am sensitive to impacts to our

S ForP e type projects. One of thoe& woa the TAC project that 5 environment. When our group was evaluating the worthiness of

6 was completed here at the INCL. We took and developed a now 6 the Fall River hydroelectric proeect, I frequently Baked for

7 Tactical Air Command system using out electronic capability 7 help from eaperts at the Idaho National Engineering

8 and the people that we have here at the organization at the 8 Laboratory.

9 ItaL to build that system and develop it in a very short 9 Besides having expertise in nuclear enqgneering

10 period of ties. We shortened the cycle of development from a 10 INEL employs mechanical, electrical, chemical, and civil

11 normal cycle far the Air Porte of fourteen years down to what 11 engineers. I can assure you that these scientists are

12 1 believe was Around three or four years in development 12 concerned with the environamnt profesalsnally, esthetically,

13 cycle. 13 and morally. These scientists care about maintaining the

14 We know and understand the Air Porae, and 1 14 quality of our enviLonment.

15 pereonally enjoyed working with the Air Forcers and we laok 1 The nonenvironent reasons for siting the project

16 forward to doing so in the future. Thank you for your time. 16 here are numerous. Existing containment and handling

17 TV$ REAlIIWG OPPICES: Thank you. Do you pronounce 17 facilities, economic benefit& of utilizing existing

i1 Ochi or 1- 8 facilities, expertise and environmental monitoring, aura

19 at. OCHUI That's correct. 19 expe•ience in nuclear reactors than all other national

20 TOR slARING OFFICICR After Mr. Ochi will be 20 facilities combined, and public support.

21 Michael Weeks. 21 1 wholeheartedly aupport siting of the facility

22 It. OCHXI Col. Heupel, ladles and gentleman. my 22 here for if it can be safely consatructed anywhere in the

23 name is Jn Oc•i. I waes bern and reared in Idahc Falls. As 23 world, it would and should be here. Thank you.

24 a candidate for state representative and as an independent 24 THE HEARING OFFICZR: Thank you. After Mr. Wemko
l.1J 25 businesean saupport aitieg the space nuclea propulisio 25 will be Douglas Rolls. Cr. Week$.

as as

D 4 Doument 4

INCM. WIEES, My name is Michael D. Weeks. l'M an 1 Deaevilland-Sr and Netroliner aircraft. Current schedules

2 airport operations specialist. 2 comprise about fifteen flights per day with epproximately

3 Togt EtAtinG OPrICBIt You may need to move it up. 3 eleven hundred ests available.

4 Thank you. 4 In ammary. the Idaho Palls Municipal Airport can

SMR. WEltSz Thank you. I'm an' airport operationa 5. handle demands placed upon it in support of the Space Nuclear

6 specialist at Idaho Falls Mtnicipal Airport at Panning Field. 6 Thermal Propulsion Project. Thank you.

1 I've been aaked to represent Hr. Jame. B. Thorson, the 7 TIM HEARIII Officer, Thank you. After Mr. Rolls

I director of aviation for Fanning Field. ge's prepared a 8 will be Rabert Skinner. Tow probably need to pull it up

I brief statement. 9 bit mere. Just torn it at the bottom. Thanks.

1S Idaho Falls Municipal Airport is prepared to and 10 Mt. ROLLS, Colonel, I an honored that you are

11 capable of supporting Air Force demands for the space nuclear 11 here this evening, and I do not believe that there is much

12 thermal propulsion project. The air field is capable of 0 12 else that I can add that other parties have added except for

13 operating virtually all aises of commercial and military 13 the fact that I am from California, been here about a year,

14 aircraft, incloding the Lockheed CS transport. 14 and I am in full favor of this project. I believe that INEL

is The air field Is equipped with an FAA owned and 15 can handle it end I am a citizen hare and r an -- I support

4 o"perated instrument leading system, has radar service and FAA 16 it all out, and I hope that taking into consideration

17 Staffed coatrol tower, flight service station. The air field 17 everything that has been said here I hope that you will weigh

1 is acapable of fifty-five instcrment operations per hour. far 1a out all the possibilities. I hope you choose Idaho Falls.

1L in osee"s of our demand. The air port in served by American 18 Thank you.

0 Air Linem, Delta Airline@, u•rnson Air, aem Sky West 20 THE HEARlING OrFFCSR Thank you. After Mr.

21 ASilimem. 21 Skinner will be Loxi French. Mr. Skinner.

21 ftere Is ecaese capacity In the terminal 22 MR. WIN21ti My name is Robert Skinner. I reside

23 facilities, &ad the carriers can qoickly add capacity via 23 at 290 Troy hers in Idaho Falls. First of all, I would like

24 smee sebedullng a"d larger aircraft. Current air carrier 24 to congratulate you on wrilting a document that is readable.

25 srvice is with •acing 727 208, 737 300, and the H0 ESN 120, 25 Hot meny of them anymore see. to he, and it's readable and

S7
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1 understandable to the average Person- I w~ould certainlly I wr ite this -- go on forever, but it would spark interest in
2 agree with all the previous speakers on the technical 2 students in science and thol-uogcy. and today students think

3 capacity and know-'how we how* at the INtL. The INSL and the I that people that are interested in acionee and technology run
4 Air force would and have made great teemt. 4 a~Oroun with thick glasses. lots of pencils. and white lab

SI would like to ask -- and there have not been any S costs Ilooking for ways to destroy the world. Wte 3ust not
6 nay-sayers or skeptics hot*, bat I'm sure you've beard thee 6 true. This Project would help get that inforration to

7 In th. past. I would Ilke to ask that you weigh their 7 students.

I testimoinies and their requeset$ carefully aod look closely at a ecol have space experts working on this
9 their technical Merit of their questions. t call some of 9 rjc that we ran hopefully lore into our school* to talk

10 these poop'.* whet I rail the banana people. They haew a 10 to the students. 0001d enable educational demonstrations, and
11 theory that says build absolutely nothing anywhere near 11 the list wusold go on and on sod on. Sot the benefits to
12 anybody. And so we have to be -- Make Sore, that if there is 12 studeots and teachers and education from this project and
13 somebody that has as argument against something that L doe 12 improving our environment would be sonl....
14 have technical merit because we -- those people would have us 14 For the rotore of hocr nvirosuesot and I believe
13 living in tents sod communicating with cans hooked together 15 our children, our gutur* environment, I w0u14 like to see the
U6 with strings. 16 space nuclear thermal propulsion project come to Idaho.
17 Technology has extended man-s opan snd quality of 17 Thank you.

1U life on earth, We need to explore new technologies, and the is THEt HEARING OFFICER: Thank you. Is Mr. French

1t SWTP to a perfect example of a new technology. 19 here?
20 You asek for environmontel Input. Our peoplg are 20UNIDEhNTfIFIED Sm. French.
21 as integral part and probably the meet Important pert of our 21 ThE HEARING OFFICEm: Okay. Me5. French, I'm sorry.
22 environment. students end teachers are the moat important 22 She's not7 Okay. Cliff Brady to be followed by Srce
23 part as far as V's concerned of that environment, and the 23 Jansen. This is Mr. Brady coning up if I recall correctly.

24 SUTIP project would Improve their environment greatly by doing 24 1 men a gentleman with sorb fine skits hair I could not
25 -- and I'. lust going to mention a few that I -- I could 25 forget.

Ig to
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I P. DRAUT, That-s right. 1 that wee the most destordly statement I've ever heard. 1

2 TOM hhARIN OFICKSr Mine Is getting about the 2 sent you to know that eveGrybody In this room .-. proud of the

3 same color. Hr. Brody. 3 fact that you, the Onited $totem Air Force, then the Army Air

4B DR SADYs As a resident of Idaho Falls and a 4 Corp@, ham the guts, the ability, the determination tc do

business owner, pest president of the Idaho Palls Chamber of 5 that job to liberate the Japanese peorle frem tyranny end

4 comemrce. voter"n of the gaited Stotes Air Force. proudly so. 6 prevent the death of thousands and thousands of our military

7 and a citisen that takes a greed deal of pride in the people 7 people. I want you to knew that we here in Idaho Pells are

S who cho"rima the work forces at the IMIL, I know that thus* 8 proud of whet you did with the atomic bomb at Hriroshima. Too

9 people cmn provido you with the beet technical and 9 had so many people had to be killed, but the job Saved Many

10 operational expertise in design, construction. teeting, end 10 thousanda of American lives. I wee really sorry she made
11 operation for your "spae reactor. 11 that statement.

12 They will do It with the utmost concern for the 12 I wish to express my complete support for your
13 Safety and protection of the people of Idaho. In fart, the 13 program Of ground testing of Space reactors at the IMEL.
14 vast majority of people in Idaho believe that our laboretory 14 THlt HEARING orFFiCB~ Thank you. After Mr. Jansen J

15 is the best run and cleanest of all laboratories in the 13 will be SRick Treftley.

1s sation. Is MR. 32953, Tms Srce Jensen. r reside at 1281

17 our community knows that Lhe INEZ, has been a17 South University in Blackfoot, Idaho. I'm a Student at Idaho

If concerned guardian of the environment of this beautifol area 1s state University.

19 here of Idaho without fear and hoping that you will not give 1231 The draft environmental impact study has nrsntioned

20 equal weight to that vocal minority whose pitch is doom and 20 employment of approximately one hundred persons. I wuooY

21 gleam whose real *Is Is to hold back the future. 21 like to remind you the real issue at hand is not hoo "nay

223 55 other night in Salt Lake City one lady got up 4.2 22 parsons will be directly employed by the program. The true

23 ead keskified and 0ede the following statement. She scene"d 22 Itsea Is how many people will he Indirectly affected.

24 the military of having committed genocide on the Japanese 24 For example, Idaho State University and ito

23 people by draping the atomic bomb on Hiroshima. I thought 23 nuclear program will benefit substantially fron the research
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aweie presented bry perforaiftg the SNP a the I99L. I sota.vi te sitgtion of heel b concerns tal of

14lIet eePbaeis the idirect peroon:e effcted by 12.55 :,Iperceive*d by'most pe'op'le living d1,n1*4. woethar it's

421 3 tewT.Thank yeu. 3 downwind of th. IMLtL Site or downwind of the Nevede site.

4Tll HEZARING OfFIC2iS Thank you. After Mr.. 4 iecolbd is the 1511 not onlyf offers total

5 Tremblay will be Stephen Maette. Mr. Troublay. S contaifnment for CTr at TAN,. but the lIll. employees, stany of

6 MS. I'VEMSLAY, Coio. emo.3., sleeker. end 6 the world's loading experts in nuclear reactor operations,.

7 Seungertel and Mr. warner, I thank yes tog giving me this testing. and safety, having bouit as you wall know and

I opportunity. Mly name is Nick Tremblay. I live in solo0, 4 operating fifty-two reactors o"er the pest foor decades.

0 Ideho. I'm here* on behalf of myself And mtany Of my friends 9 They amr the best in the business hoare in Idaho.

10 in Boise that snhere the same opinion thet I do. We're ali 10 And, third. es we are all painfully aware. public

11 proud of The 1511. it is not only the nation's only national 11 perception of fact ran eil too often Override, true fact.

12 engineering laboratory, It's the Idaho llatir'ml Rngineering 12 This project hae received mined reviews in Nevada end Utah

i3 Laboratory. All of ase in Idaho are proud of that fact. 13 noatly because of downslndern in St. George And Las Vegas..

14 were% Proud also of the techniral contributions that the 1511. 14 And they have roncerns about thin operation being outdoors.

1s made to the starte, the nation, and this Planet. We're alno 15 They don't want an outside operation.

14 proud of tea cultural quality of life contributions the KNoti 141: IC And again total tainnent oftCT? at.TAil, becaus
17 has made, to thin community end the state, end we're very 17 it wuold be an innid -- no idears operation tr dle to gra*

it thankful of the cash contributions the INtL has Made to this 12.54 13 would virtually eliminate many of the environmental concerns

it state. And they are plentiful. 19 of the vast Majority Of people In Mevada. Utah. and Idaho.

0 120 so m opinion that the only environmentally 20 As an said*, I proudly served the U.S. Air Force Strateeic

i 21 son choicetforI the spae nuclear thermal propulsion program 21 Air Cnmmand from 1964 to 1970, and I for one would welcome a

122 is the niting location proposed for the lIll.. I say thim for 22 permanent presence of the U.S. Air force here in Idaho, the

1323 three* reasons. cal. neupel. First. total containment of this 23 state of Idaho mand Idaho Falls. 2hash you.

12.54 124 project is absolutely necessary for noise abetenent, 24 TNZ ntAOISG oFFicIs, ThemA you. After Mr.Mat

25 avoidance of billing team& and wildlife. and of @gsal 25 will be Arnold Ayers.
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15M. WATTS, Thanh you, Colonel, My na.e is I M. AYERS. Thank you. My name, is Arnold Ayers.

2 Stephien Watts. and I reside in Idaho Falls, long-tine 2 1 live at 1340 Nuebburn. Idaho Fells, Idaho. I an as

3 resident of Idaho Falls. I'm a retired state criminal 3 egingeer by profession. I as representing, however, myself

4 in''Stigator end a current candidate for sheriff ofj 4 mnd Seaking my amn comeuts at this point is tine. I have

B lonneville County. I would %tbo to share -- its not going to 5 lived in Idaba since 1552 -- -S1 actually. All of my

6 road my whole statement becaume everybody has maid things 1 6 education and all of W1 training bun been performed within

7 would like to. I would like to inhere with yes -- pert o y7 the Idaho Falls end Idaho school systemt. I classify myself

I career has baee as a contract investigator with the United, I as a Near nitive and have lived here alnmot all MY life in

9 Staten government doing background Mad Special investigations I: the shadow of the Idtah natiaonl Engineering Laboratory and

If on the 1551 site, here. As such an Investigator I have 10 have had so raeaso to have, any deubts or any concerns about

11 wanderegd about freely -- 0-clearance -- the lIll. Bite at 11 any aspects of operation here.

12 every, facility out there talking with hundreds end hunldreds 12 1 would Ilkh* to address a couple of additional

13 of people ead obtaining information. .13 iesses over and above that. first Of f, the project that we

14 And my porpose in testifying today Or tonight is 14 &re doing -- boase on a cursory revieow of the information

15 that on the remtot chance that Some creat, ban*n" may hsve Is that wine presented. I can envision several methods that can

ie e*Mws up and vented to talk about the danger of the Site, and 16 be Used for envirbommental costainmest of the effluents coning

17 1 Vwated to counter that. Unfortunately. no one has stood up 17 off of that. I speak of that from a background as a

1s to do that. I can give testimony that it is seft on the 1511. 15 bnewledgsable, person. Since 1572 I've been corning in
1t mite for everyone. I ao robbed of the opportunity to refute 1t radioactive waste treatment syStems, which include: hazardous

20 000006 0lee. but in case *somon were to stand up later. 20 materials such as explosive sixtures of hydrogen-oxygen. high

21 this is my refutation, and I appreciate the opportunity. 21 t~empatuto systems such en would be found on the outsides of

22 M33ESAIU 0FFIl0Sr Thank you. After Crt. Ayers 33 -- of Incinerators Mnd these types of Bystems. So I Speak

23 will he Ira loplow? 23 fremnnoneem level of knowledge and suspect that there's

.24 UU01010111111811 roplow. 24 probebly no reason at all for soy concerna why Anybody would

M5 RE SARING 001105.t Roplew. Mr. Ayers. 25 have any concerns for environeentol effluents coning off of
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I It. especially the airborne versions there. prelect and these types of pro*ecn are not only desirable;

2 The other Isue I wish to address O ne that 3 2 they ate *esantiai for the long-trem aurnival oh hmanity.

3 eore deer to my heart. It is called the gee-whiz section, 3 Thank you.

4 okay? I would like to take a look at this project in a THE HEARING OFICSIR Thank you. Afttr Mr. Seplow

5 historic perspective. A number of decades ago a few people Iil .. Philip McDonald.

6 want out and made a mll aircraft and flow at Nittyhawk. 61M. UPLOW: Most of my counts have already been

7 From that we have developed such expertise as to be able to 7 covered in previous testimony. I appreciate the opportunity

5 build such aircraft *s a 747, the 5371 a numbar of -- about a 0 to comment down in Salt Lake City, and I appreciate the

9 decade or two ego, other aircraft and other -- the space 9 opportunity to give you additional comments here in Idaho

10 shuttle is one of the examples that has come out of that. In 10 Fails. Thank you.

11 the 1950a and '60s we did testing on rockets such as -- such 11 THE HEARING OFFICEC: Thank you. And after Mr.

12 as the X0 and X2 fre the '40a and developed into the dinosaur 12 McDonald will he Rocky Deschamps.

13 project, one of the Air Force projects, a spinoff from the 13 MR. McDOnALD: I would like to join my neighbors

14 FIS project. Who would have guessed that the technology 14 and friends in welcoming you to Idaho Falls. My naee Ia

15 developed at that to se would go into the comeercial industry 11 Phillip McDonald. I reside at 2453 South Boulevard, Idaho

16 ar.) cre appropriately into the spacecraft that came back to 16 falls, Idaho. I'm an employee of the INtL. I'm an engineer.
17 us as the Spec* shuttle. 17 I'm speaking for myself. I wculd like to first juat briefly

is We need projects like this. We need prolects like I6 covoent as others have this evening that I strongly believe

19 this to naintain and develop our future. not only as a 19 the U.S. -- Unted States needs space nuclear propulsion for

20 nation, not only as a state. but as a human race. earth as 20 both defense sod esploration. Srp pronide s significantly

21 resources are limited. Space resources are far more 21 greater thrust with lower weight cost. You*ve talked to that

22 available. This becomes a small step in the continuing 22 point. Thermal fuels limit the range of our activities in

23 development of a process that mankind has gone on as it has 23 space. They subjert our sstronauts to significantly greater

24 developed its technological capehilities, and we need to 24 cosnic radiation, periods of weightl.san.es. . tlrY will

25 I c 2 ontinue that process. Therefore, I cnclude that this 25 increase the speed of our space travel. It will -horten our
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1 flights and will reduce the costs. It will reduce the weight 1 out or control.

2 we have to carry. 2 We have the TAN hot shop. That's the largest

3 In addition, as has been talked about tonight, 3 operating hot cell in the weat. I'm not mure What's in the

Space travel will stimulate science and technology, science 4 Soviet Union, but I know its the largest in the West. It

5 and technology invention, innovation, science and technology 5 will take large trucks. It will take double rail railroad

6 education in the United States. 6 cars. We've torn down whole reactors in that, and, of

S 7 1 would Secondly like to address the issue of 7 course, am you know, attached to the hot shop are numerous

8 where you do the work. AS you eight expect, I strongly 8 hot cells filled with all kinds of equipment for examining
9 support doing the work at the INEL because I firmly brlieve 9 irradiated materalas. We have tho double wide railroad and

10 the cost to the U.S. taxpayer and the environmental inpact 10 the flet cars which mSke ideal -- which is an ideal way of

11 will be leas if you tse the existing facilities at IN•L 11 running your test, putting Your test rig on the rail car

12 rather than build entirely roem scratch in the desert down in 12 inside the contained facility and then moving it after the

13 Nevada. 13 testing of the hot shop for disassembly. We have tho

14 What existing facilities -- we talked about some 14 assembly building. We have machine shops. We have offices.

IS 1S of that tonight. We have the Contained Test Facility, a 15 We have a bunker control room. we have water. We have paved

14 rugged, two Inch thick steel containment building, which, by 14 roads. We have power. we have sewer, we have engineering

17 the way, I don't believe is an historical artifact. I vlght 17 staff. We have public support. We would love to have your

S commeent that the reactor that used to be inside that building 18 business, and we look forward to working with you. Thank

0.4 19 and its aseociated equipment right have been an historical 19 you.

20 artifact Since that is what wee used to simulate accidents in 20 THE HEAR0ING OrFICtR: Thank you. An I close in

21 light water reactors. However, that reactor has been removed 21 the way I pronounce your ne?

22 sod disposed of. The containment building itaelf was not a 22 Ki. DRSCHAMPS: You'te excellent, escellent.

23 simulation of anything and wee not the subject of any of the 23 TOE HEARING OFICUt: After Or. Deschamps will be

24 tetoa that were run there. In fact, It was never challenged 24 C. i. iste, Jr.

2S because our tests were controlled tests, and they never got 25 MR. DESCHAMPS0 I appreciate the opportunity to
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lik toaddsee ma ofwhih - agin s M. Ia lplo ha i areas that ue have these thirrgs in. What you've heard here

I address you this evening. A couple of things that I would

2 Ilk* to marss •t of which -- again as Mlr. Its Kepler hat Tj 2 11 Idaho rills hlve be.. very Positive. It would a very

3 Said, h* Atlready been &diglls•. I &FPteC*Ctl Your comment 13.1I 3 flawed process it this facility was not located hire, h•aruse

44 we have shown you that we support this pro3ect. And we're
4 as far as our banners that a. had. Sel heve tried not te

Svery supportive of it. Wave not shown any negative. And
0 display thee. Cowever, I would i~ke to eahe on. coasest or,

6 again ve hear negative -- everywhere you hear on thesa
I these banners. As se handed thin oat thi.s evening., Se had

7 processes. We oupport this uhulehearteldy. Thauh you.

1 five hundred banners that we tried to pass to every peteon.
B T~t HEtARISG OFFICES: Thank you. After Sr. White

I Of the five hundred we gave out approximitely three hundred
s ill be Stephen Watts.

g ninety -- thate -- its a pretty rough guess. hA fat as we

10 knO.. there were sis that would not take the bannera from us. HR. WATTS Stephen aatts al do
Ii TOE HIEASING OrrI•leK I coat have gotten it out Or

11 So we think that's a pretty indicative stateamnt that
12 sequence. So Darrol Gardner will be nest. Thank you, Cr.

12 represents whalt a happei~ng in this area.
13 watts. Yourst r ight.

13 Again my name is Rocky Deschamps. I live at 690
14 55. SOITe: I's C. t. Chits of Idaho falls, late

14 North Eleven Hundred East in Shelley, Idaho, which is

Is or Salt Lake City alsO.
1i actually Goshan. We -- I represent buelsness that supplies

16 T•l HtARING OrpIcyR: 1 reseeher.

16 supplies out to INCL. We do a lot to the businesses out
17 55. wHITE: I'm sore they sere not downuinrd from

17 there. This area is one of the areas that is very equipped
18 us. Dry background goes hack to 1054 is nudlest pro~ects. In

18 as far as contractors with NCAY requirements. They know the

19 the good old days of wrtching I guess a donen or mr- of thee

19 requirements., which is on* of the requirements I's sure that
20 ros behind blinkers. in the sir, and shat have you.

20 would be int with the facility that would be built here.
21 osmerc~il reactors through other prelects with the naval

21 They*re familiar with that. They know of those requlrements.
11 reactors here at the Site. also -1.6 the NMEVA (phonetic)

22 The other thing that I could like to mention is

23 that -- it has to do with these Same hearisgs. We bear all PZoJect down in Nevada- So when I talk about the environmnt

24 the time that all they -- all -- shen have these hearings, 14 and facIlities. 1 feel that I know pretty each what I'm
21 talking about.

20 all we bhar are negatives. we have protesters in all of the

101 
102

DOCIUMOMlt 4 Document 4

I And I believe that the EIS really adequately 1 for the naval reactors.

2 as"@e"a the program end that it shows the INEL to be a good 2 11" has th best Safety record of any -- any

3 of the national laboratocies. Plus we believe the technical3 plece for this tbinq. We beve the specs. It ic
4 people here -- cs have just abOUt the best thet you ran find

4 government-owned land, and It does not have any Archelogical

S ite as far as " know. We don't have any Indian tribes S an*here in the country. We have Community support for the

0 clalming -he laind, which they rightly do in Nevada. I me-n U project. and we would Welcome it and its technology to our

7 thetao pert of the treaty whether anybody likes it or not. U aces. Alin a cord X would just say put It bore and take

I We -- mnythinq that*S done in this project would u1 I advans tag of ma 1e have to offer. Thank you, Colonel.

g ¶3 5IAA•I3 O1PIfC1t Trhank you. Afttr Cir.
9 not in any csy as I can see it frou going through cover to

1O Gardner sill be John Kieter. Kr. Gardner.
10 cover your UpB could In any way contaminate the air, the

11 am. GANOI•Irt Colonel. sy Inam is Darrol Gardnler.

11 ground, or the water quality. And if there Is an impact on

12 wildlife, it could certainly be negligible, because, a e12 I live in lOeM. I'm a canoidte for the state legislature

13 and a meer of the Idaho Falls raslber of Commerce and the
13 of the other gentleman Painted Out, we have beautiful herds

14 INI. Comittee. I's also the vice-president of Sundown
14 of antelope and everythisg else oat there. It's just great.

10 Ranch, Incorporated, and we own a nli'e hundred misty acre15 On of the besic things which we believe sake our

t4 fare approximetely ten miles from the east boundary of the14 site the prime spot is that we have virtually a total

17 I12L. This farm is watered from a six hundred foot well in17 coetelmont facility. am has been pointed out also, to
18 the aquifer that, of course, runs under the INEL. I've been

1I seetrietely enapulte thls test. This will costribute

1s etking potatoem from this form for thirty-five years, and I19 mgmificemkly to may 4envioneenkalI ispact. It will heep iI

20 haven*t started to glow in the dark yet. I consider that29 fromI hag•eming begaOse everything is insede. I thish

21 1811. hes always been a very good neighbor. We haven't had
21 soebd sad the term cradle to graey. This is true. I

22 reter - I cetor to -- I'm referring to a facility that 22 any boundary Problems or -- when yos he stock like we have

23 had over &any years bech In the days when we had several23 others have tao where the WOV? progrsa tocA place at TAN.
24 sections out there wandering, its always been a good

24 The RWI. bee bees the hums of just about every major reector

2S I neighbor. And the navy folks that have been here in town2S devele~lt ilueldieg the, ewer• genertion Ones end the unes

1O3 
ld4
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1 missions it •sees a natural fit in that the NhtL
1 have always been real good neighbors. And we would sure

I errenisatione could assuae the role associated with the O5ITP
2 welcome the .it Force here in this community also. Thank you

3 vary much. 3 program. Regardless of the jobs that could be provided --

4 and I believe the extra lobs from the SUTP are just a plusTil~t HZARIND OFFItZEC Thank you. After Mr. Seater
5 for our local area.S will be Keith Jensent.

6 Another reason the tosting should be conductedISA, KZSlTfti Thank you for your tise, sy name 15

7 here is the nusber of facilities already in place that have? John SEster. I live et 3375 Cobblestone Lane in Idaho Falls.
8 been discussed, the Contaived Test Facility beinq located

8 I'm here as a private citizen, with tight lational budgets

V 9 and the need for performing quality work at a competitive g I my from population lea* and the public and

10 environment, any hypotheasied release of radioactive

W 10 price I feel the INEL is the best location for the spece s1 materials.

11 materials.S11 nuclear theomal propulsion or SUTf program. The liNii has
12 The fact that the facilities are here, the coeds

12 over forty years of experience in nuclear Safety testing and

13 Maintains a staff with worldwide recognised expertise In 13 are here, the positive environmental impact on the area.

14 nuclear rocket design, testing, and safety of those tests. 4 Overall the existing TL unfastructure represents the

15 Theme "me skills are the tecnology necessary and available 15 facilities for the SNTP. The test preparations, the testing

16 itself, post-test analysis and disassembly, and the16 for the 0.0. to operate the SUIT? program.
17 processing of radioactive materials for future reuse or17 The SlIT? 15 needed for testing new and advanced
10 disposal. $i: : all phases of the program can be done here

18 space nuclear propulsion concepts and technologies. Nuclear

10 p at INtL, It would minimize transporation -- transporting

20 proission tiomides subeendiscussedt byoethers., I an'dwell20 radioactive materials on publiv highways and having the
20 mission times have been discussed by othesc. I won't dwell

21 buildings, the roads, and the equipment and the people
21 on that. But it is also a coat saving to the taspayers, and

22 already assembled to support the full range of activities
22 taxpeysrs in my mind are also pert of the environmental

23 Impact. 23 Ilso is a minimization to any environmental impact.

24 All of these recent points are also taxpayer24 The lelL is the DOE's lead lab for neclear

25 savings in initial costs and in time to do the test phase25 propulsion systems. For deep spice probes and manned
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1 comred to other potential sites where work would ,ave to 1 In Idabo Falls for six of too peast eight yearn and currently

2 start from scratch. Locating the program at the IMtL is 2 am the -n•sger of W&G-Idaho. However, the comments I make

3 certainly a win-win situation for the area. It offers broad 3 tonight ere my own observations and opinions and do not

4 economic benefits to the region including jobs for all Aevel 4 represent these of either EG&G or the Department of Energy.

5 of I1El employees, but also for the community and the state 5 1 need to meke another corment about one of the

S as spinoffs in communities support jobs. 6 statistics. The comment was made thtre ware six people who

7 The program meajs a broad increase in property 7 rejected taking one of the banners. Recognizing the ground

O valuse, increaaed tax revenues, and I think a high 9 rulis, I was one of the six that did not take it. I clearly

O probability of influx of other space-related industries with 9 support the 10316. I believe -- but I think you need to beep

10 an expended DOS mission for the INEL. 99.L is the county's 10 that in mind so that statistic doesn't get too skewel. So 0

11 best location to conduct the ground testing program and I 11 reduced it by sixteen percent.

12 believe -- I would offer my support for your program. 12 I believe -- I believe the Air Force must -onsider

13 welcome yeu here. Thank you. 13 at least.two BE's in this environment -- in this EIS. Not

14 T5w 3UtI53 orrFila. Thank you. Keith Jensen? 14 only the environrmental 9 but also the economic E. in this

15 Apperently sot. Jamm Okeson or ODason? And then Anthony 15 period of increased demands on federal funds which currently

1f SupperO. 16 exceed all revenue sources, it is cloee to me that the two

17 UpiDSBfWrTIF , ne had to leave. Be submitted s 17 Ve muet be inextricably linked together.

1s written statement. 1i with respect to the economic F in thus period of

tUS TIM 555IiG OfftCI , Okay. Thank you. I$ tight national budgets the 1I1tL hag the existing

20 NI. ONuOm Colonel, my mama Is Jim Okeson. My 20 infrastructure, which has been discussed already here, and I

21 reeideme is 263 Brookside in Idaho Falls. I wes born and 21 won't go into great detail here about the capabilities of the

2* raised in Solee, Idaheo. and have been a registered Idaho 22 Contained Test Facility. Phil McDonald has outlined those

33 voter for all of My adult life, although my Service as a 23 very weil, and others have also.

34 nuclear sbarine officer for twenty-seven years has often 24 I think it's important to note though that we d1o

25 Gcad so to have to vote by absentee ballot. I have lived 25 have all the facilities to test preparation. post-test
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I analysis. dlsassembly, processing of radioective matecials 1 the waste that has been produced in the statistics which you

2 for future cause or oýspoeal. And since &I1 phase* of the a said here that the program ry produce up to a hundred sixty

3 pl•oraw can !? eon* her* at tho ISML, transportation of I thousand Cubic feet of low level radloactive waste. AS yOu

4 radioactive neteieals on public hlghweys would be mlnimiszed. 4 noted, rh. site*s low level west. disposal area has adequate

5 Crcause we have the technical teas and facilities 5 capacity to handle this waste. however, I think it's

4 needed to make the progrea succesaful, testing can start 6 Important to point out to you that the IMEL has a very

soomer and cost less at the 116L. I aggressive waste minimization and pollution prevention

a With raspect to the environmental 1. we Idahoane I program which can potentially significantly reduce the

are concerned about our water supplies, our Cia8n &ir, and 9 generation of this waste. As a matter of fact, people talk

10 preserving our natural resources. It appears the Air Force 10 about cradle to grave. You've heard that phrase. We here go

11 has closely evaluated the potential ispect of this project in 1i froe birth control to grave, meaning we do everything we can

12 the RIS. I understand that the SeTP program will not affect 12 to prevent it to start. I think we can bring some good ideas

13 the quality or quantity of this areas-s water supply. The 13 to beat.

14 rate of water usage for the progras is less than twelve acre 14 As a taxpayer and as a citisen of Idaho I have

15 feet per year, which is the way we irriqstors talk about it 15 suggested the Air Force carefully consider two 9's -- the

14 out here. 16 economic as wall as the envlronmental. I would invite you to

I Also the rocket being tested uses hydrogen and i7 also recognize the Considerable skills of the IREL work force

IS other gases as coolant; so no water use is planned in the 18 and the engineering experience that they can bring to this

19 current testing progress, which eliminate$ sme of the 19 project. Falling hack to sy navy experience, the battle

20 questions we frse in the Snake River Aquifer and possible W 20 efficiency r vent to the most proficient ship. I would say

21 other projects. 21 to you that the IStL presents not one but five E's for the

22 the operation of the test facility Will not effect 22 Air Force to consider: the environment, the econetics,

23 the quality of our air, as has been discusead earlier in this 23 experience, the en mnearing, and, as you've heard tonight,

24 pcesentation. I will not go further into that. 24 the enthusiasm. Thank you very such.

2S I would like to say -- sake One cimment hetr ebout 25 THE HEARING OFFICER: Thank you. Let me ask:
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I have Lesi French or faith Jensen returned? Or Steve Fogarty? I foc the aircraft nuclear propulsion program. Also mentioned

2 UUIDM.IUIPITIM Steve Fogarty spoke. 2 already to that the INEZ. is the lead laboratory for the

3 tU MEANING OFF'CBR% Be's already spoken. hill 3 Department of onrgy*s nuclear space propulsion prograe, and

4 Downs? 4 the fact that the ZAPS just ilat Sooth boated a well attended

S Me. POWN: I spoke too. S national Seeting on nuclear techaologies for space

6 "T ClRING OFFICER, Okay. I've got one card S exploratioO. This wee In Jlackson.

7 left. John •emser. Nc. Tanner is here. Now, has anybody 7 The advantagem of using the facilities already

I sbitted a Card that I haven't Called? it appears Mr. I hert, the LOFT with Its Contained teat Facility, and the

9 Tasnar Is the lest speaker. N Several large hot Cells, particularly the one at TAN, for

10 Mt. ?ANNCSR All right. I'll be the Cow's tail 17 14 dissembly end analyalss hae also been mentioned. And,

11 here. I live In Odaho Falls. 1* reptesenting the Idaho 11 incidentally, we feel that the continued see of an historic

12 section Of the Americes Nuclear Society. We are glad to have 13 facility for Its original psrpoee does not violate Its

13 this apportunity to express our viems. The ZAPS is an 13 history value. We don't shut don other public facilities

14 orgeaisatisa of nuclear scientists and engineers in Idaho and 14 once they becyme Old enough to become historic.

15 Utah with sesbersbip exceeding fifteen hundred, we strongly X 15 ae org. that the Space Suclec Thermal Propulsion

IS auppaot this project. 1 4 program consider including future 1O2 and MASA spece

17 nuclear power is essential for future space 17 propulsion programs as well as possible future international

1I minsloee. The seount of chemical feel that would be required It coeoration In such program. Avoiding unnecessary

L1 foc large power Sources or for propulsion over long distances 19 duplication of facilities and eventual coast sharing vith

a* hapead the mes would Impose a prohibitive cost, and the long 20 international pactnerz are necessary in this time of fiscal

21 trael time meold require unacceptable eposoures to 21 rnctrfant.

32 trdiation, space radiation. 1 122 Furthermore, as already pointed out. if this could

23 the I00. pimerCing history in nuclear reactor 6. 2 23 become a permanent reactor, space engine test facility, the

24 testing has already been noted as wall as the maNy tests on 24 ameont of low level waste projected for decolmissioning,

is atrna i tmperataore rector s orea that wore conducted here 23 which ts ninety percent of the total, would not happen for a
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1 long. long time.I PCE'CRTFAE

2 Finally, as the region's largest technical 2

3 resource for nuclear-related issues, the Idaho Section of th 3 STTEOFIDH

4 ANS would like to take this opportunity to offer out service$ onyo Bneils

S for answcering any future technical questions the community Z, Roac Myers. certified shorthand renorter cad
6 may have regarding tiat Program. ?'%ank you. 6 notary public, hereby certify that the foregoing transcript

7 THE NEARING OFFICER, Thank you. Well, it appears ceneisting of pages numbered tree one to I13 inclukive I S

a that conclude* the public portion of tonight's hearing. treand correct transcript and record of the proceedings

9 Remember. yoo can submit any additional comments that you9 held at the public hearing on the draft Environmetal Impact
10 voald like to subeit as long as they are r"'teived by October 10 SaeetotteSaeNcerTemlPouso rga

11 Sth of this year. I hnot, that the panel over there has been 11 held on September 17. 19g2.

12

14 questions. I'll Just leave it very neutral. But I'M sore

15 that they are quite happy. We appreciate your enthusiasm. I

14 em FPpreciste Your comments and Your involvement in tonight's 17

17 hearing. Thank you very sach and good night. (Signed)

1h (Whereupon the proceedings care concluded at 10:30 Ia Rebecca Myers~
19 N otary Public

It P.M., September 17, 1992.) 20Commission Expires-. 3/24/93

20 
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Cot $.it IW~rdPropulsion Program
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1.1. II... he ent -~ FIANeeAta Wti. ,ifethem IS- sllt
.1;.e aaa-..thnI 40 tal. tISC %anC *fdI Meicate fenAlenat M o (till.")

lIterate at thee ilaa solve atati ottd l %IN"e s ttIM ifthe It s fa CbC ty~
tIC .. ~ ~ ~11 Sa4ecte Ra e.le MCC 'I, taUl aI - C4 t,4~ 4~
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Space Nuclear Thermal 1 1. `Q dt are prsntedC iC the (IS to conCduct a comletetehia

" u~slonProgra . I he radologial 41lyses. asalnmasro tal data auch as tePasweeauXt'@ at th .CC C ectloga have howe.mitted. Data that dlan'Ihep theI~I*O~CC5555 e~.e.transfar: o I adeIdea throug eam""as pothmsan areCt presen~ted

1Th~ oa ar ns~ NORdSsMa hoauq. W#pipum jos' g M s is hagI yft amd the reader cKaest detanwas if the analyst$ ased maCS dofaults Wt
OOPk~f 10GWON O MO InINSSNI DreftE a- i .am other data teno iatla each at Insalalation tates, "suspension

Ut WUXSC~ heaeaheO e UM CaS~tedletSteShO 00k a~wma phon 12.19 rates, etc.. a aa.Ca proaaated. so pndroions of allegs by .aposair
UMaelOe patMM h"Ii l 0cn nO nt e NNY lg iia ,= r radloesellda is preasented a. thee. Is Ca may to determine

ale~UCVSI*~a~~i~a UVC YAUIIOM sIc lowd ideslo an critical to the doeatCssessmet sir 0MMi if the
bU~IUI.diePla Enhumnemih~lrn ~fla.r*Saltt are Isea naaaeaslab reap. t Caflet revising9 appradaix E t

1-10d1Msqi data fat at IodIpoe dat teviser to dapt teat* the datn
0Mm:GM/A/a cac~tti~tor reoarminlg a techaical report that contains camarable

information.

SoON ArlheaI.6a n.cu 2 2. Information qardiag the quality assurance statas of SlSCS was Cat
presented inIC tESt. For example. Ca Inleammation iC presented

________________________________________________figuration____ menaga~mi, verification. Wt validation of
. t :111tef, vrifcatonand tat idlatioa deals Cat a&War to hene

pwwIh $m Seal A, Cdjl. 00 ".Wd IZ(At iris 12.20 hea liorasld at a coda selectiop crte1rion, insaw basg tee an
Important ladlcatats af the reliability of the calclat 1atporfatwed by
&My comuter code. I suggest Iscludieg a discussion of the quality
attlr~iree status af IINC1 in the [IS. specifically addressing the Issesa

_________________________________________ _____________________of cofafiICtion MCagýt, vitriflcatiolt. aead validatione.

__________________________________________________________313._ Tia CitS Should discuss. at least Can C Qualitative heatis, the potential
12.211 impacta ta critical popuattions Itraind the INtL schCI as children.

4 4. ta Appendix II 41d Section 4.12.2 (pap 4-37). the (IS uses a value of
I.M*7 latest chanCer/petton-CA to convert effc~tive dose equivalent
to called". Although thlis valve may be calcetated fro the data
presented in KIN V, theta data an for A single brelf exposure of
t0 rul Cand ane Cat applicable to the laid daters Cad l~ai date rates

ptaid todC the EIt. for the dosesCcitd iC the EItS. a daos rate
_________________________________________________________________ 1.22 ftOtIwat factor of between 2 and 1t jmCKM V)t sI hould he

12.22 phratsd iath the cancer risb moiatorte to yield a cancer risk

C~I taotr appropriate for laid daose and law data rates. tf a date rate
effactavamee factat at 9 It used. theo a caocste risk estimator of
SE' CWecOra/patCG-CC got he calculated. whilch is consistent with the

It - ILN bl~egifiM (st) S - owime datsied ladtee date rate casocr rctI~ktlmataete derived hy the
iblC~dSVI~'

t ~f IACCEAC Sao~,it~tr~atidfal CadsinoIo Ca Radilolgical Protection IC tCftP-O hand new

Adidgn Ak 9,409411ISL . CCC IN ether environmental asatyses at the t111L.

Sso 15. to S '; Ifs .2.2. Pap 3-55. the EItS hat& Included a vhalue o
92.5 Orqy fatdiat radiation O we$oaa Ia thel dase frog Natural
aoy reonatet radiativea. First of al muscadla radiative Capasraws are
116t A cGBeeaaet Of Nataural swenionmental radiation. beinag niother

minumbhetabM55he. 12.23 Nhatual sat MevIroswetat to origin. Seconid, a Cane current and correct

ftftAirFOM tftTic n4Mthe tItl af the section Cr emitting medical a.0osans ae a caomoeont of
b~t heFeWMmC TX~U5e~aanatual envirnmental radiation..
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d 1 ee sdehae saiysis insteadaf0,hnh9ledreayh
5 I. Iii Section 3.12.2. page JOSS the value for natural bacligrowed radiationCul locte mchloser to the %ite boandary And highr dos.. weside probably

cotd At the IKtL aewers to be Inco'rrect. The EIS cites a value* 1.8 i. aad inor ortn "O. raloItthdse A lisets T441,m'.puyr far nataral background at the lNEl. Nýser. the IMEL Site 12ill yit eld a eecrdbe sl nit'an iluls peee &ant,ee In ýlthe
1223 nviremenotal hepert for the years MIgiIgo cites a salue. ofwlailtoecrdbeaayi hn speetyCRA
12.2 30Wn~Yr for natural hsckgrl"uod in the vicinity Of the 10(1. If Es

medil CAI esORPoSIs are incladed (seCo.menot 5) using a saW4o11W2 I ppei of "fts Iasl.o .0-7 genetic defects/persee-'mri
S3 mrsmjyr from 95CC-fl. then the totel borigrene dose is 400 Mrwif~yr, useed to consert a dose. to geketic Mfect, citing Kit1 0 asa

eet441ws~r (cin te siniftea fiere).reference for this value. be6evr. basnd on the data pre~sented i. Table
07 As discussed i. Clishalmroc. a.lu 0s .i.,.,.. 2-1. page 70 of KStI V. a value of 2.11-7 genetic dofects/persamore-

11,10M.It g'fc1M 21 12.29 can be relcelated net 2.4U-7. I saggest prosiding the derivatiaan of
atoospbarit di ffusion parters, I, Ie e,. These site-speocific tisM- genetic risks otmtr 10dd t his, &I"-C is s baseld .fI2.4 Carves account far phenomena "ac as Planme mwader which sheould be I3-,ntcdfcspro-e.Sneti ae shsdm e
I Morperated to yield a wore realistic Assessment of radiolngical doses doses& aed lee dose rates. I Suggest that It he ased Instead of the .sI-
at the Imtl. of 2.6t-7.

7. Table 1-2 states that solend Spee of 1.0 M/S "an aced for Accident 12 It ISO alont clear Wh~ich done was meltipliled by the entic risk
dispersion calcalations at the INEL. Is other environmemntal ment otr to arrive at gemetic risk,.o olam). IC0 -60 Specifically

radilogialmeotions posed doses, bet it apeears as if the EIS as"d effectis, doe.
12.25 fredn ia CAosonsmets at the INEt. a wlnd speed of 2.0 m/ is aced eqeival mt instead. If effectise dose equivalemt nas asad. them thefoAccidoent cullcOiais. Which Corresponds to 95% saiteerelagcal123

comedIt Ioo The calcelations sheuld he revsied to he consistent with123 calcalatime may be Incorrect. because maay of the orgaes that are
ether AnosIrmosta Ianalyses at the loll.. Incorporated inte the calculation of effective dose 40.psiss t do wtl

factor into genetic risk (theire are me go0ads cetained In the laong,
9.g On p0g94 437. the EIS states that the done to the NEI estwadeS lioer. small Intestine. etc.).

legentieAn. Noweeer, MtISHAPS dose assessments perfarmed at the IotI
iecmndo Ingestion doses. Therefore, the comarison of the

122 ACCS-calcelated dloses exclading the Ingestion pathesyttoithe NESIIAs
2.6 staedard is isnappropriate, because INEL done aenensoonts incl do the

Ingestion patheway. I suggest revsing, the dose assessment to inclados
the iftostie. pathway So that jASWal v al id comparisne to the OEISOA
standard can be performed.

91IC. Altheugh test-start Acceptance criteria are mentioneed in Section 4.12.2,
t he crItorl. are met listed in the tIS sod their technical basis is met
di "c43 ed.- In ddltime an evaluation of the sumker Of hears per year

12.27 that Oll or the Ilof meet these. criteria are met Iisciuodd in the fls.
This evaluation has a direct bearing me the -time wnindo w ithin ehich
experiments can be conducted at each site and should be Incladed to
provido a comarisons betwees the sites.

10011. The lIS states Iin Appendix t. pgop E-4 that Clens 0 ntability results in
m ere Conservative mstisat* Of Impacts than Class 8 ar C. Whill. this

nay be true for a Greoud-lonel relaise# It is met necessarily true for
As elevated reIean. as is asnuied in this analynis. Is many canes. so
alonated reease can yield higher gronoed-lenel atmosphieric

aocntratlees stAci ngsntable conditions (Classes A-C) than by using
122 -oetra (ClIM 0) Or stable conditimes (Clances EF)., becauseonf

nC reanesd miloin provided by the unstable stability classes. The dngree
to whi-h (4- if) this eccarn In dlepedent met the distance that the
scn*alor is Ic-w the release point.

this 060o .cld explain why the NEI at the helL is Tecated at 12S k.
free tba L.P. w. entiscnable distance. If stability classes Ioar C
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Sadhd AC...A Addressing cnvironnental Staes,

IOSANTO At m the 00(00e Cloeed by tbe tenet"n facility and the mount of
wau~a~~oncleia-~a2land requtred for Siting pane Challenges for m~tmto fcisltttiee at

the TI L and for teanchers who grase Cattle on the nite. I an
confident tht TWIT. Can manage these. challenged. As a United

gtat s Seao frea Idaho, eocn tell yea that MU m.anangemnat
bas done an cuatetnding job ot communtcating and werking with the
agencie end private entities Concerned abeat. tranaupertiation nod

Statement by sensiato Steve symam pracing soioese in the past. Vere are a fen resnume I say this,
Regarding the Draft Xnviroisesntnl Impact Itateaent

tog the U1.0. Air Fore*.* Space Wiecleart Thatreal Propulsion Prograus TWIT has a cooeprative segmeeent with the Federal
(9117p) Aviation Adminintrations regarding air apace

reltictilong ever the site. Tbis will ar eai
Septanber 17. 1992 securty anid hoe a midia benefit of providingl an

"agreenat-in-place that can 0e adjusted relatively
Shilo Ion~ easily to address the needs of SOIT.

Idaho fallis . Idaho Torn doesa good job of norhing with the Idaho
Department of Transhportation and the U.S. cielporcaent of

The SVIP will provide the Aiss Vorces with the capability to Ircopraisi oprte fott etrnn
nova large sateli~ten to hihrorbits and any pr ovide a th sbaands of textL workers to and fares the sitel each

hao 11I t oeStlighestaresOcofitne ial day. This Is a challenging problem that requires

This woald be a very benefic il cIapatbility. An our notion non tetobtsang"rltcsis xs
reducen conventional militsiry assaen we will increasingly neod and agreeBsentanCl be reached to hnonage the concerns
"preot hIgh quality,. and high quantity aeo~ns of gathering about ground traneipartation .
intellig9ence information. SU?, could help achieve thoe* goals. Tell.L coeauniconsa well with ranchers, Docaing the

The next natural stop for this Programi to the dSp"toeat Or recentiand constant attache an thas Depairtuaent of Smtalgy
the ground teat facility. nthee erm Saucy environmenltal Impacts by notional nucea dotisarmment and environneentsil
raelated to this action. imapcts e in ads noia and the Orgguniations -- eethiog the air Fores %411 mot been
disruption Of tranopoartation and gracing nctivitiem. rists Posed imnO tog-- OL s rem sea raencea and cooiperaitive

b ehadigof radioactive and Retardant notatriale. and agreement wihrnchern hove been handled rao~rbably
bytheatn the of sadhndling the wastee thant will be well. The people in Tdah* Whose prcivatei sector
"tretatingl b the effluents ' end hadling et Arr ta dh livelihood would most imdistely be effected by the

gaestdb t.polc. Ltn acr teAraoc thatIdah ennironoental Impacts of TOIL operations have theisreyan betona llo h colneepsdbyteeconfidence to grace caettle, right on the Cite.

A In faet. I believe the Td4111 National Engineer41ingi LaborntOry he youean eeno. Mtl. has a very good record of woriting wits13.11 fi dd oansitconcerned aboat transportation and grasing isseaee
1311(WI.)i teideal locationtfor siting the USM progreem. your 2a
finol environmental tepact 8atotsent shodreflect this fact. rnlatd ato e bs sit. On the ground and in th, air. texL is a
OINIMs strong suit is the quality of Worn that. sbe will produce good neighbor.

for the Air Foce farole explaiin this assertiong, however. I T!.as o netoriaytahrcr fhnln
fis wAnt to um dir hos, TInt. con meet the challengeis posed by rdocieadhcrosntrss o oeta ot er
the envireeeeetol impacets of the program. -- inioctienitn beinig 2da~smthe aiona gaclear Reactr yeastn

4itetion -- ITIRLs strength hns been is handling a variety of
rsdi'lct, ve so he ado.. materiels safely and professionally.
Also, th daf, Isslonsiontal impact statement provides a
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ratinalpoesectvaon cnce andheath it%$at he to ste$Dog's now Production Reactor Program "as done at Irtl. Nott Qn
ratiosal~~~~~~~ ~~~~~ paa.tV ncne n elhnt ttatostssu hlpo f pesne aetbenefit the development of

b ,aezI~ that no imipaCts that exceed applicable limits have e I Ut Otilining thano talentns ol eaohrnyt
heart identified at either candidlate location.. minlimie the environmental risk posed by the possibility of an

in teas los*, VIR hastakn 0natinalLeaershp Cleacc Want with the now reactor. This factor should also be
in reecsmnaeent years sawi tiea tae restnationl leadrhiporog e Addzess4d by the final environmental impact statement.

development. euler achieVanant* and milestone& have been mot by Conclusions
RiL osreelethere io development of vapor vacuum entraction. In
Moa nitriflasksoa. tfmateent of sledges, soparceitical eoter The conclusions at. obvuious. The SEYTP program and the
oxidation, end retrievabe seatst storage syatema. I am certain ground testing facility for the Ofl reactor Should by Sited at
that I've left saw things off of this liat end I would encourage 1531 to sini~mise the most nignificant en-ironeenial trisk. sy
the air Force to loot 0arefully at the outtaor4diArY *nperiants Incorporating the comments I've made tonight regerdins the
1111 ca" bring to mas the onti rnmental cantoration and weat* environmental Impact Statement for MY?, I an confident that

eangeeatis ae raised by the ISIP ptogfaa. Idaho will be the proefcred chotce in the final record of

Assessing envtrosmeetal rieashol goQ 9 beyond statistical. decision.
models and population density chafta. Past pectorence.o Thank yufrcniea~no yoaersadIhp u
management mexperience end quality of work that rasult in a visitors fo the United States Air Force enjoy their visit hare
Gsininimig of environaental impacts from Other facilities andinbatflesrnIho
prograns ahould count for something, too. Under this standard,in eotulatrn dho
2101L becomes a clearly awyatior choice.

Iffl.. soeiLRtoental 04alto eassurance hdan,4tames

lotThe Department of Defense and the Department of energy are
earnin Ans the 191016 is that the ovwntoal ehut down costs for

:bmir facilities ate sotch more comples and expeneive than was
eVe *Xpated. Under theae Circumetansea, it maksa Crystal clear
cane to at that you ought to Site programs Whets effective Site

oanoesa are. There are Sany environmental coat andl management
advantages to elting ISM7 at 199L. The final environmental
impact statement houold recognine this reality.

halso this factor Should of feet any advantage esee by
placing this progrsm adjacent to an sir base. in the final
anvironeental imacet statement. proximity to high quality
envitrlOnsntal protection talent Should outweigh proximity to
anothef &ir Pardo Installation.

another advantage at 1)011 is the elte@ oxensience in safety
analysis. The site is known for internationally-recognised
Saraty analysis for cot only aol. bot also for the 5ucelmat
Regulatory Commiasion and foreign government*. They have been
lender, in safety analysis technology development in &geam from
remtot welding to sopercoepoter safety software and hardware.

I couldn't help but notice another advantage for 1)131 -- the
deasig of the Particleslaced Reactor (Pull) eome to be very
eimilar to modular high temperotof a gas-cooled reactors I 5BR).
i5tuh of the KETU design and terhnology confirmation work fot
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MCCLURE, QEumAD & NEUENSCHWANDER, INC. wnten .Ceef

JoisA. W114J60 u "%WI ee "aAMKFW hU.mo
J~mi K Caus-e V.Pio.M D.C 3a000.me

F- 33-191453- Space Nuclear Thermal

•ý A. Mc~lPropulsion Program
Jun . A. Mc.lure * em e is lo V

an oppoMy t0 mnwMne on aDM aMyzeod in th SNTP "ral Enmonheiiaalkm wow

Distinguished mshembersf the Air Force. =mbe of the Idaho Friio Sumainiet Phimes un ft ~, to onnew on any aonwonfnit m ssues mte you " ancsho
Chamber ot Commerce, and residents of eastern Zdaho: be ~ in eNm nal EnWrnWml• W A~Salm

I regrt that I cannot be with thoee of you gatherad in Idaho Falls
tonight. Now that I hava retired, my wife Louisa and! Spend meat dOfe 0'17/'5.
of our time at Our ham in Idaho and I would very mach like to be

Wit yo threin Idaho this evening. Currently I am in
Washa thereD.. tanding to the aneed of my Smal husiness Al Qý tX6,,, , r- j, j e. - -

t onherin our aetion-* Gapitol. as that as it mey, I hoe".
pIraserod e mtateat WiLL help IIL b6me oboen to mthe sitte

for reemarob, an the ape"e Nucleer propulsion virojert. 13.1 iiyjI

4 mel of you there kmow. I Served In both te U.S. Souds of
e 0re tvee. end U.S. enaete tar 24 yeaer. Owing all that time
I worked to make the Idaho Nationel gInring Laboratory what it
is todsy--the prolaer mnulear roaear ciily In the nation.

how Idaho stands poised to beoeme this nationea premier raesearch
oieater in the wee of nucleer propulsion to power man to hera and

phesbeyond. It io projected that aoerpw rearckets wItl
prga IMe to Mar* in halt thas n t si take uining ______________________________
oonventional rocketS. Although they will use a nuclear reotor.
because of the inoreased speed. aetTrmout. Will be iess 03006 to_
giar radiation than if they we to use the -1ow~r onvoa•n•tio
rocokt propulsion • ystm now available. For this reason. I may go
forward With the Project.I kettL
ehortly atter!I was first elected to Congress in the 1he60% tests ''.~
were run in hevada an the nuclear Propulsion idea. Ole Thjik P!.

how, it's Idaho's turn.xov I*,x~o, •rnName M.~r~r"• Ou&Oujle-

I me •onvinced that the Wall qualified etaff an pertanfeI at the
Idaho hational zogineering Laboratory will ae" =teAr Farmoand-4 uiht Itf11t 3 3 D
Well. I Usaa the facilities, the maopower and the techninol know l
how to make safe nuclear rocket prepulom a reality. an en Ids" NW

reeident and gee whie Is still 3el connected to the political
A leareip of hsahingit. D.C., Including my good friend preeident

13.11 project am to resear •oemaltrk in with-,bm

Sincerely, AM : C•M' IMEOW

ý;Vza ez- Meta Air Feeas . TX h M

U.S. 5 oator, Iatired
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5~ asse .. 0.willee, ad - he leced tet aeito Spport in Idaho tor both phases at the project. I doflt a"

of Idaho. I bere tonight to speak in support of Siting the ifaenewhrradlkS ilbeped10ts eybeleet
space ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ol bc a04 venIPoIlnPrjc tteIdaontoa 1 y Important part of the utuotr aseoP onf0 the INCL.

*glgneerlg LaMOortory. I feel such a Project Would represent -bat rrrs*teo tnt oad~5ti rmtagt
I perceive to be a necessary evolution in the mission of the SILL, an appbfrwerdate the chartncty to &Gontin this disceastonigt

in cLght GOf the new, priortiels dictated by a changing geopolititalcadIlo owadt h hnc ocniuiti ~cs
landscape.

Jani's record of Achievemenlt In nuclear reactor research ead
devel opsent ever the peast 40 year. is weli documented. its
contribution to our nation's defense goals in 4 tied of greer
anctelnty end fear., when the planet'S too superpowers stered at
one another Over the nuciear abyss. hae searned It the gratitude of
all Americanse.

Mat nlo., thankfully., the tomer of the times has changed. The
silesion of jIlL Is free, to Chanoe as wall. And the Specs MaceIfar
thersei PropsIieon project is one eseopI4 ofI the neW dirc tion that
the IMIL should take to harness the creatw enrimo the men
and wMenh of the Site whoa have served oar nation so wa11. end who
hae" so Meah sore to Give.

The meccessel, of seerica's Spae program during the pest four
decades so"*e notice on the world ot whet we can Accomplish shen us
set our goals and devote the reources, to achieve thee. oet for
allI *'have accoeplished Is spece, It Is not Outside the reels of
r'elity to lnook at our achievements to date ase a prelode to a
fantastic future. we have learned a greant deal In the Mercunry,

teoini. Apollo end Space Shuttle erae about the ability of hewhano
tosfeiy enter the deck void of space. but it is cleer that if we

are to eveo forward to ths next etep In Our exploraetion of the
.,Ivetoo. then our technology Cast evoive to 6 higher plane.

The project we discuss tonight repreoents one potential etop
A In that evolution. hAs the testlesny given tnght sill Indicate,

verustaee of Idaho would melcoese a decIs*7oln by the federal
th1 oermntoJe th Space MacLear Thesal Propulsion Project

I 'Nl9L. I cancertintthls endorsement, end I would work together
tith oar Sttet officials end congressiofnal delegation to convince

the Departgant of noergy end other Appropriate federal
luris:dIctions that EML In thetright piece for thie remarech with
the right people at the right tim.

This having been geld. It is Important to Ccwswnicet* within
this, forms that the environmental Integrity of Idaho -at b
maint Ineod far all of Its citizens. An Idahoane, we are fOct.":t:
to l ive and sorkl in ane of the lest. bost regions of hAMrICA In
term of the preservation of a superior' goelity of life. Ma new
enterprise, no sattsr how Important to the statees economy or
I 3ML-s utoterwi elson, can be issued a blank Check to be drawn
against urst ates, priceiesa remourcep, nor ageinst the public
health and safety of oar citizens. I believe the Space Macleer
thergel Propulsion Project as envisioned Will not detract from
theme qualities of lifet and wlill have considerable Political
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~ 'Atatsm highlight Several major lessons why I hel levn the Idehew
la~, 5~5labora4tory is the best Chains for the grounld teat facility.

First. As I sentiened earlier. the 1532. he mweg then 40 yeers
cenvd of t;, 1niubeadperIence .1n nuclear reector dailgn. teetinig. Mad safty. It elmo

ofd, ~~th sitains a quality StaggI with world-Wide ceamegiSl eepeartl" in

sibgumt De £ .13 f IM lAve succemllti nuclear thermal Program.

in~epss DC lill-l~SSecond. the =n lsreedy has many be the facllitlee in pless
Septasber 17. 1093 the: 00010 support testing, 4"cla9i4M too eaeeblin building, hot

call. for gexaining eaterials ead handling In a"i~mlt el
transportation syste. The contain"d Testr lT:t~y Irgewetlt then

Ltss- f-ij~iateator 10"facirelity. at That hee North), is e
Lt. Col3anl Gery Seaugartel 0.aelSo t facility inwhich reacter teeting would taeh plesd.

SArcretgr ofunid~ ntipning LisThird. in this digairiolt period of national Noget eseetyeinte.
sMCU/At; .1 30idi .1155 ?23 the IN~t offers Or mis14i:e infreetguetere - Wgip.t. Wildowg.

Dear CIosinl, pc ule hre $Passislee pregres is 'I he sea.t esetefleetlee
senser Since the has eortr lraykr the tacmucal teoo

thI epproetoit the opportunity to eprece sy strong support f or Armd tai~itao neeaded to saoe the progre e efut4. teetimg could
the Spe!e Nucler Thereat Propulsion program and to en~orse thg be etart"f oemer end eeet lees at sInhe then at Saw eterprpea

stng of the Air Tence godurd test r..ility at the Idaho national oi~tion.
Lsgireering Laboratory.

t~hhe United States need" en affordable eWA efficenet opm.*

t~i wial I could Join you hand the deny hilL, sopPOrters tonight teclovloy program. Succeeafol dewelpn gt:L of nuge thermal
for thi Vnpertant public hearing on the orart Snvlrwemsntal :spect Mrpl~ne'tetonlg.ved elewftur eedr ,o

SStmantee . I cestret that legsleltive, businese in Nambington Pro- thea cguisiticn of a agC cot mfeet roeket to Support both netienel

1 vent.. no (tea attending. Nowever. I sant to saeit. clea that Zdae""ense i1 civil apec" missiles.
13 .1 beijeve the :d"eh laboratory is the Ideal Location for :i

1importan teat facility. In Closing. CeSpport the dentinued development qf the Speec
I.ceeor Theron: Propulsion progym and fthe oneruci Cf a groun

WILe 11 Is a sorld-clawal facility and the people @. Our statsees far'-llY at the :KZL. Ihv ntinetatthe AIr Force
are Proud of it nnd the 1055Ilt brings to Idaho. It hoe a long and X11 . ab.0 to Construct end Operate this facility In & a ref and

d~sing~ee isory adr its eo..Yer record of &thlaevese: aed evirnsntally acceptable senner.
responsible management irecoqnitad throughout the U.S. end the Oc gi.Iepgit h petnt eseeo eet

lci.Sookm forward to sorting with the "lt Faore we thie Important

he a leading international center f or nuclear resevich end ratiosel initiacic
,love opent. Its talented 555ktorO. escelleInt facilities. zniuog
capabilities. and aond asfetyrecod offer t3e right environment to Sincerel1y,

&CO~t.t thi crtia prr, . believe, the hV9L can p'ay a
natilnal leedere6hip role AN a SaJOr Space ONSlor~tiol resmecc: end I -
de..e'.cpse,'t Cneter for noclear prOPUlaiC" a" electric power. J~hr . tli~

"j *a'^, to. T~L has been assigned the lead laboratory role by Richard o. congress
tIC I-",pemnt at Snergy In Piemhnn.g the nuclear propulelsic program oo rCnrs

":r1e t;rai I tr lec*O!ploration Initiative. Organi..It4.
.u..J: rlit.a reaearsil Could quictly ass.m the technizai roles

.. ocirat*iOa? the Spa"e naclear -Thermal Propulsion pingrin.
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for several rasksa; ("Wa Falls. taoo

fi) the Mlltie a loop Gail preedl history of sucle., safetly tostime W sodalwi
all bes a ham Gad prod histotry of support for the INEL. I s 0 HwaphoM. deputy duscas of toe Who Dqapumm of Homoa sadl weIft,,
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4) theure waill be as adveros Imaect am MGe falls or tie sorreadltg ,dxoNbcm v=
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tho aeeeiY appuits .mt. aebols dsM - " msad dieasoomase pastsams

M IMEL as a Iepe mass of ads Osatoal IMasa.7y. Prqacts; auth as this josas d~an betwees

the U.S, Oqessartem of Eatogy and ft Department of Dofata duati be bhe tesaary -sumsa
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M~d 1Pan kar1861abl. TO poiren . IS a kEasterwn Idaho Technical College

The dfetd bertalf a* nmma amor as"y mid Met al.
aeptember is, ilea

!a, meft 06 PSIpsAd ofWI 0A t W" pePIi la"a am elof R1mluuin.-
-~ Captain Scott Hartfordto nintionyg . tw ,yczh/;Sa

Buailding 11te,
RrD, £3 TX 7523S-SCOO

R22 Space Nuclear Thermal Propulsion Technology
?he bidltgc, bwwft we ~m mocm gnumoue., edvafto. In Door Captain Hartford.

80bi06mi NW~fhdfg 'a U of O~th m dM Omar " laii A gastern Idaho Techeicel College encourages your support to brast.
the space macleer Program at the Idaho National Engineer ing

Sold beyond. motabeln NM LWWb Sone hseftruho in apmo 13.1 aoa~y The 1111a. wee esatbliehed in 1949 to demonstraet the"efe'= ne o ucleer enrgy and Since that ties, a wide variety of
both nucleer end non-maclear reseearch and development programs her.

ftchoft , N devlOPOW f 110beeni conducted at the 2351.. The eajority of tbee projects hovelacilog, tis eveo mest 1 unof kotogse.resulted in tremendousa benefits to the entire, nation.
educathon..al of Niem bSwwSt wI MY Nile 11 i rjth wllS lift NM ho the Director of lantern Idaho ?e~hnicel College. I pledge the

college's willingenses to Work with tae 11131 in developing the
necessary techn ician-level training programs needed to suapport thefdO~sta"obf. Spac Nuclear Program. Simnc 194i , we have worked very closely
with the 1331 And have created many one-of-a-kind, many only-one-
in-tha-etatelregion highly sophisticated treining programe for the
1331.. sach eas: Radietion Safety Technician, Chemistry Laboratory
Technology. Quaity Assurance/mondAotruactiwo Testing, Hazardous

I gIve my suppmat to Nhil. pralmi and WNWe thaeNat OwNMIOW Nathonal Noteriala T chaniin and nuclear Security Training.
In addition to training highly skilled technician level employees

LaboroIdfy M appropd efaft.to deepNMlcnagai for the 1331. SJVC provides all Madiation/Maspirator Worker
treining Wor Ontructio wrkere eplyed at the IM31. Leat year.
SITe trained ove 500 Construction workers employed by smalli

appllam i.o Thie pnogrrfi Iall. NM hduvetligopnilo atContractore, to do Work at the N131..
For reeidents who need additional assistance suth as basic skillsmsghwea4g mid '1bdll Mlem Oia VE Ufsimo # INK. is the reeediation, high school eguivelency, and training in mathematico
and general Sciences, SITC also plays an ieportant role, RITe

k~eq NMtOn bg~4w eaodayo w Wffaer a Regional Adult Learning Center satf fed by profeeaionsia toIdah Miland.a~p...... -. ~pSt La~r~'Y XPend and enhiance the acadeeic skills of adults located throughout
southea't-an Idaho. without Such a program, many of the
technician-level positions uhich require highly specialized
training would go unfilled or filled by reeidante f roe outeide the
area.

Document 100 Docunient 101

Wriusn Camsnimt! ShMe

Space Nuclea Thenual
in my position. I em the greant Impact the sawn playe in thiserp bonPo m
commnity. ?he fantastic lifestyla 0ee yredee on IdahoMel, o eeia Dainty OWd the surr~adiug hregio in oeifag .~ ~~~g~~pn eh.Opamh ein *ae~gC gn o

pettote 31. hIS relatively Small commuity previdee ito
feadete"with eeoeeto an exam=eo elmtr adeondary An opp-mm to comnt anOon Swung eansmd hn Oae "4 Draft Emmorawneae hPe

oedtion systonem d a repidly m grwng ameo o ic e as ducation, -~ng non o *selMcnus i ye gWneamunMCy l acz- provided by two %!iW0retieead Seaer Jdooeiel College. S daimet PWN Won ftSott bvmto nywvmn *a Wyuf sgm-.

A prier recinndtatin of a loeas toenoeie Divereiicestion greant,wIch=o recenttly aeteLiehd In the City Of Idaho Fella, in to 0 fi 2
not only gein a greeter anderetendting of technology tresefer, but
hew to saeist exiatift beeiaseee and indeeftrim In epapeeding Wte ) A..
ecmeoni$basse. I 'view the ovumn Muoler Pregrae - a prea exemple I ~ L i,.LdL 4)C-.Libl EtLdtOft **on@"*o divereification. fhe .00 cmntrgotion workere end 40

will be e eceltStart toodeeonnndeeegeten ' J
divereificetion in this regime. r TL- ~ . .. (7a ~. a,

Styearve train hundreds of least cities" tar po entilL 'F TE-Ml.',\Jia> n O
Usoyen 1t11 231.. As the remuit e a riig tdne

Secure go"d lebeoareer at the 11331. end wee Ureatic thng eai _______________________________
therg lieotTyees/nomeee. I believe thet the nacleer Samac Progam1.

wl oaIewaInPositivelyengingeemny sore lieda in the We W0- t L ti AC.. L v .w 1- L t, ~ 'yoours Again,~ Iat this " ela rgo at ecuage .. ~ 4-

toDirectorolwa telal. OtLkat A, .'ý si 44..
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Weimft ComsTWM ShiestAEIA NUCLEAR SOCIETY

Space Nuclear ThermalNA
Propublokn Program 199

1humhYo beb 0l "l PAle tWWb our popmgfa hu" ofeth V 0 age is 10 91114 YOU
an ggp5S0 i u a -- 0 0 eR miftm Imsatpae an Vo SKMP DeAal Inimmatwatin ye AFCEEESEP
Smemeit PWO We go ~a toE ometaslatlin myow nu9mm go~g ,d bil sh Attn: Capt Scott Hanifoed
be dulled ion to in Enoadeisil blge Iwfe. ... weins ket Air Force Boaw, TX M3S-30W

- Dew So:
* ~~~Thank you (We then Op ontO tO express the clw at the WaOW

j p.AMAp qA..0 pta. .l Sea" of the Ame,,can Socan, -n th rfow iamnaIpc
A ,~~ nr.Statemeratloe the SparNeimeliica Tbwomi PtgInt-(SNT)hPrglm The

- ANS as an argaisatron of nagilear acteatam and c g miten C Idho and
13.11, , 0p0 .4 d~ t *- Utah. With membership ecceeding ISM the LAMS is by hr the Wapam

-nf.. Al. 4. m, 'rargmenonf its typ toth Unated States The prgam an rastern at
-~~~~~~~~~~ .. i. .. a , r.estppe. ,xo.the LANS, completely trncompaaa all the technical topic of the space nuckal

7'Ao. - . . . a. . Ad' A 0..1-.r I -14 '--a -ff propulasion program. Only bet moth we heoted & weil-atte~lded national
_____________________________________________I- eonnuett Olo Ianuclear techniologies far Space expphwataoms,

a-oM a'I.. Nu. o.,- .,a~o.* b~ . oa.a.Mctear pom:wesa essential fW future space emisasion. The wanst~.ato
Sn~a It . -. a •,.~ ,~p.,,,.chemical War that .noutd be required tat larep poer sores or atota

peorpatianG ucnr l"n .istaaM btyaitd the WAMa mOod anPee a peOb"Mtn
Mgo epa.. x . C. ... P0SC .c. s ot, and tue b ig rae tatwa would require atlacueptable expoasue to space,

41,-, Ji A,. . .. An,,... As loans as the United Siame begans demetoping peacefa applicatiosa
mfauclaea enteut,. idaho met Ielde fee the fte Where slAM the nation'

__________________________________________________________ "atnsooma eacators would first be lasted. Screw 53 realont vmaemat ba ne ae been
buill andl operated at the INSI.. repreetealse mate, experience than at any

* ~ other single site in the woeld. Specifically erlnan to the pepae Fte
ancn ~ is th.at 31 tests on three high temnperaturel cama ware codneliced here foe the,

Nom,~ A- tuda ircraft minclear peopalsiona peogram. Peeaety the 9901. a fthlead
.. cac..min - laboeratoy foe the Deptartmeat of Energys iaudeter apace petopultsio

Adtheaes AI 4ceek .- 2i..tý . i cse prolgram.

.naotowsnt.The IANS beaks bioribly ott the cmmaeeaale safely and

____________________7 mentftommemtadl0 gsuitte by ther Spacet Naclear Thermal Peopainatn Program.
~ ntlcsOctemaa~a rIn addition to a strong base of peofedunaks. the INEL baa tach factblaets atI nonada the LOFT with ito Contained Teat Facility. and genral W hapbt tells for

Mr: CI %aIm dwanatenbly, and analta.v that can baby meet thse program goab at a

Docuuiut 103 Documnt 104$

bookse Ak ftre Ite. TX 7WS3-509 ln/w~tl

II esasnbi ~.Wh~ a~astpthewinentof amgoaieeatne shuate attheSepienther 30. 1992
6.3 EnkOWld 11m1pet Smime at 1e blan thaot recent iseten- and saccess in inasse 3-461

asolhdi a the, Nu31 cma, a submilo re INle doth peogram'sactaal k--w Cqapti ScOW Huaeford
heel ~ I mm aete.9Wof whiclhi a pejli 'to he deceamhetenming mmten. AFCEEJESEP

a We uptht h enaglin the saitakaty of a sie the Space Nactear Thermsal 1155i FI X 835
hoPq.a =tpa Isde ftc DOE and NASA apacte propulasio program at well

Poat pa 0 t Jin e iistlml Ceeparalb in tankh progrme Avoiding unutecesary, ase Cap"o Nwlnthrd:
dapllsa f inella. ma e timel ta-sharintg w-M iuntmsimt parners seem

sarrmm, Imtin sam of Oflea SM wi@eae Aljrp = *an5 dis tte ato exproa may aippers her honin the Space Machin Thermal

Pkm4a te rgio a nges athniallromas ew "murrePandmomthesit. Propelis the tHEL in tale.. thietabtwawy. I wat asm" 1 atatnetthebns hald
as~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~a %h rala' 17s eaclessr e ~eirean s. h 31 nSpebrI in dun Pints. "iurlm. I bie it iumpor at IsWant yar in sppnts of

WtSI~ete"amtheArican5IMacieSocivy, would Ifi uso tah this opportuitny so offer ltcabng 99r peecs at the 999L.

thisdla progams bly tamn yom bane olnamly hrad allth t9iechnical arguments he locamig the peotect at
the INEL. aseidin the 40 yaws 41f a fte ablsang ampeisasn. fth mdiabthy o~f as
adequair fantlity, and the didity so leel ad -em all on bIne wasut paiomad dung
the liperec. 6towens. ove, of &Ae gisum Of as iNEL isdm th mend0 e hind of tappets

unerel rurt ram, the penpie of rst.tm

/an aclagoly nrmally soonwd hame e. Aftrybor. t have bum prilacahely impresaed by
Secretany WADh swim lawns-m at betlhimtaptns crwadmilumly damanataethe 99pantw agpnt her the peqect fobh

Ameebe Nuise SacantytttenaghoEi -ate MAD. Hommer. at'sa teat wma vel rend. I bane sum that
tappenton as daity boass seees all a'oth Of bfie.

The tappets of the tend community amm he of part importnc whemsd uterag the
locateon of aty veeam project. but puticrerty thmem thA is' ne the gWeetsewn had
handeling of tedmettnaw ins-l. The people of A9m b! ,s - athoe namnae Of
producing View wrata seal ame critfidemt .99991se INL u Oty to millly basill med marn the
waste. I believe that mes thes IME the xdm1 houion foher 99 Tf proeqcr.

uirPon 10a rupt hicatteg 99 SNIP a the f9lowsa fethey m sh world. the
INEL.

Sineely.

GENERAL PHIYSICS CORPORATION

Paul L. Waheh. Dmematr
D.O. . Smieiwt-tLat
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Space Nuclear Thermal swl woma

Prp lo Prga -_ - -Mens

The ONi~ NO sow" Eaeis MNuGu we ' u WMorMNN M ."i o0 o w oe

Al 'C1%o~ " I (rU,-/ rrff, 64 5.6-t Capt. Scott Sertf ord

oV 6, -~r*O Bulding 1155
el. - e4- .46 -T A"ir -1 Brooks AFB, TX 7823S-5000

A., 4.-ý 400 effi A ~41-, RE Dot 115 for -space Nchlear Thermel propulsion Frowras'

Sr ecvh,~c. ýS o..t.... 544. 4.O v.5 Dear Sir:

0.abn.Fi _Iý -0 41 - 1, -0"nC..cVIm'"d is a COPY of the Neva"a Div.ision of Environmeental
rotect iWon comments Oft the abate referenced document. Thee

ýWcd& adýcomments rer a dupl icate of thoea eubeitted to the Staea

Sincerely,
S.A.tr ,If X-' I

Bureau of Federal Facilities

l'JL/db
inhe Avcý_. I tn ncloecre

Adsa A. oe 4. ,s

Document 106 Documntff 106

cwCaemusWZ COmmOys 4) On page 3-7 the eUtatMeat Ie Sede taet 'Lead Withl.a PS i
ueed exclusively for national defenee & ai eROy-related purposes

SRI 11V n53300027 by DOS end Is not open to public mea for any pagpesee. iselediaq
agriculture. Mining, eetaig or recreetion.- IbTis te
refere Only to current Iend ee at the NUS implyLag a bighor level

T1T1B* Draft SIR for wSpace, pclooar Thermal Propulsieon Siof conteiitteftii MaY he tOlerAble. It dame eat addgoMEe R thfoot
programa that alternate land utilization will be evaluated durig tbe

5.1 present gnvirormental Restoration octivitee, eand that teetieg
activtites are anticipated to Permanently ceanne in the wvey near

The Subject document has been reviewed and the fol lowing future. Consideration of the other alternative land meage at the
points are considered to be Inadequately adliraesed. conclusion of the project ehould he addresae".

1) The concept of the rocket engine is to heat and burn Si ha 5 ) on page 3-15 the statement is mae" that 011he UPS currently
hydog n us wing the heat generated by a -uclar reactor having jgIbeapermit for generation of polychlormnaetd bibaeoylo. . .. o. Iis

1 henoler materiel o0sf igered In an Innovative Vay. The is an incorrect Statement as no such permit aelate at the MP.
oeegwme of a poeeihle encentrolied explosion of hydrogen gas

wai the consequent poesibly wide dispersai of highly radioactive 5) On page 3-4S the statement Is eade that -Tb dee" egeifere.
matertia free the reactor acore, were not considered in the dOCUaO~t. slow groundwater eovement. and exceedingly Slow downward evmn

I of water in the Overlying unsaturated mem eere" as herriers to
3) There "ar nueerouse regulatory iaeueS addreaeed in the transport of radioactivity Crew undergreound addroess (e.g.

decuesot. Ineefficiant detail wea presented in order to adequately underground testing) via groundwater, preventing soeea at
evaluate the Protects ability to seat regiblatory requirements f or radioactivity to off-site areas for thoueamude of yoeaS. The
the following Immune. estimated average velocity of grooundwsatr flowv threel the lewe

carbonate aquifer is central Townc fiat In S to 400 feet per year
* A). e-S where the stataemet in mae" Nonradioactive and (DOg.lE, a. The possible transport of unanticipated relees

radiaetivso hecardewa wastes would he dieposed of In *mistinug free I the proposed facility to the groundwater aid thenes offeito
diepoeel facilitled. all much facilities hyavesfficient capacity toe not Deen considered.

61 to epetthe iNTl pregran. If high level "eat" are generated
dioeel aciitesde not Osiat; by definition reactor cores are The implication of the above Statomeant is that this paint need

high level waste. not he considered. However. en average, value mIhasfon to within
twe orders of magnitude. shows an extreee lack of -towledg" of

311 b p. 3-IC ~ ar n enf flueant treateent ytoo ia discussed. it existing conditions Subsurface at the Oitte. Stidenee that this
ibe s lotwla if the affected public wee ini,= to parsons Offsite lack, of knowledge is recognized by the 001 is the recently
orif aprpit sieainwa ie oUS werkers on Isit initiated multimilllion dollar Groundwater Chiaractarleation Plan
eaeo activities tote, ea relationship to this propoesd project. which toe as its eltimate goal the characterization of the

go* individuals eboeld be classifiled aso the public f or the groundwater flow regime beneath the NYC.
assalso~ft Ofimpcts ram is rojct.7) On page 4-20 a Statement Is made to the effect that the

3) an page 2.2S the statement is made that -A 34.5 kilovolt g, life of the program till be ten years. Thie implies
ovehea powr dietributiolne happroximately 3.4 Milan long would decommissioning of the facility till be then required. Cowever.

be raerdto ceenect the facility to the existing 138 Its power p h 5de o dra h ciiisadrltdevroneonal
trneIVio lisa along nine Mowatain Soed. The installation of a617 Imipacts Inherent In a decommissioning operation and the types of

d tpostransformer would also be rageirad.* The documented -$atoo that would result aid what type of dispoeal facilities will
Neagtive effects of high-vultage electric power l ines and be required. Thuee. not all of the actual environmental ImpactsItrendformere on humns health toe" not baes Accounted f or In the have bean addressed in the Draft haS.

IDraft* 635. This is particularly serprising in view Of the fact
that the a"S bee recently been designated the lead Federal agency
for inveetigating the health effects Of *lectrOesgeatic fields and
ha s arrAdy eponanred two conferencese devoted to this topic.

SNTP FEIS' 9-211
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[~hA~1E d~i Scu

tn# DEIS tails to adequately discuss or justify the
______________________________________________________d dvelopment and testing of tnhe nular rocket program. The

Iu.ue=nt is Vagu.: why I . has tirchnlogy being developed? Who
would itbenefit? Despite broad state nt sugsin .h

t VhoIg coud Os awli nd to utr: adane upper stg rukat
POSO atlSotHrfr 21 engine. at d orbital transfer Vehicles. end Air Force a 1ssio

~~~~~~w.~~~~~~~' Cati ct etOdrgiaet.tooi al oJStify the need for the proposed
Nw ArCm"=MM ut ion. The OtIdoes suggest the techniology Could O sdb h

WUa *ILDIN 1155 A'ir Forc toices lobal mltary poe,reduce the. ot of
hePa. CRMM rooks AIm, TX OCZSiliur uPe'ratiuns. ana decrea..e the , lois ica asI t of

CO fl ISO ~~~ao-tai-n ingilitary forces. Hoseer toter n tedocument rer
mete ,mrCpan mtod any of the ambiguous mission reguiresat alie rjsiid

(Imeog hicoed you will find our comments on the DEIS for the

WAD Space Nuclear Thermal Propusiioni Project. We5C rcoflcarnedluigtaspi roeth ArFrcpeenton t
shout the lesk of tabulation andrmoa to pulIc Drn h cpn rcsthi c~rsna na

cat rmthe sew no prked in the DN15. I. ~ ht hearings. na.. releases and technica paesrf erdtth

tbanex drft f tis c Il rflet te pol T 2pin~volvemsent of NASA as the primary user ofthe nucleartroket
-- heset daf o ths ocsat sil refec te ubicm teehnology. The Innoleseet of NASA is not developed

.ms eaeane. ncldin tiseeherin.1.20 in the Ot'S. levng the reader only to cocude the technology

he.. sill dm0 flnd 177 signature cards gathered by sill to used for military purposes (presosably SDI) and not for a
S Cit sen Alet As you "an a" there is widespead sutppotorers
e. for the ideas expressed en the"me ignatur cerds. lIita i&.s .X m

~si si prely Yo .3ý The OtIS does not spec ify a preferred alternative for
L77s 7 L~.. ,,,*,,,,, 33 l Iocating the groundutesrtfacility. The document simply compares

imses Chris brown It.ST d nh ~ nI~.

Soutern evad DirctorIn the earlier classified final CIS for the SNIP program.
the SPITS site in Ne1ed saj- selecte athe cpreferred alIternative

is-for locatIngq the gr. oan et f.cility The clAes.ifled IS has
wsi beet declassified, One of th -esn provided in the earlier

- n, ~~~~~document for selecting Nevda .s thepo ere oato the
STAFF site's ability to provide a better security profile a long with

salt he noton tat eventI related tests are common at the NIS and do
- - ~not dra pblic a tteton. This ignores the large number and

ftses r.el.tire size of the enti-testing demonstrations. at the MTS. This
assa-oz also fails. to account for the delay of several tests during

recent Years due to the presmac of protesters within the
,ia~vicinity of ground zero A t the s cheduled ties of a test.

asa4 The current DEIS eske:,the find ing that no significant
a envilronsental impacts tan bexpected from construction or
- -operation of a round test facility at either of the proposed

szites. Th. Ofi fails to provide the type of informa tion needed
3 to support an informed siting decision.

Alhough the OtIS provides a general discussion of lan us.
5i and infrastructure Wit hin aý S-mile radius of the SKIS sIteJIn

*Vhedad, the document fal tO fully assess tne potential

DOCIJI1d107t Document 107

S ietItltiationl conflicts arisin dout of future lend ose activities SlIPS ground tfast facility and wam the, mute of the original
con'd In the eree. Principally, the discusmion ef the high-leveIl Wst nuclear rocket program. Arms 25 contains several contamination

repository program being conducted by DOh'm Of fice of Civilian6 zone.
Radioect Im Vast. Management (OCUMM I at Yucca mounta in. Nevada is
both .hortighted med inconclusIve. ~ ocmMounstain is the onilyJ i determinIng the background radiation for Nf"' pasteite in the nation being studiedfor the disposal of civilian I nuclear rasesrobh med teeting activities ware not considered In
remcotr fuel and high-level defense caste, Yucca Mo0antein is ýthe DEIS. Background calculations presented in the document care
leceted Only 15 miles frem the proposed Ifts Ct. N.tpository 12.57 sterictly limited to the usual eaposure mediumei. such am cosmic
siting guide ine Ltpuista that military instalLationeo and radiition. teretra rsistv eei .srays, air travel,
operation, includIg tic nsg dees acivte lec-5 global" nuclear weapons fallout. and xspomuro to radon gai --
tise nuclear rocket program) Mey sot significantly affect 9 based on an average national rate. The OEIS faIls to consider

5.2 repository siting activities. The guideline. further require that a25 other available data from ongoing radiation monlitoring programe
the quality of th environment be aedauistely protected during 125 at the WI'S.
repository siting.

Historical testing activities, including the potential for
Ar cas tMOSS the SillS mite passe* directly through Are 25. reasupension of plutonium. , nd tritium loft from thin weapons

Ar.t25 conta ins thin project support facilities and Is the e0ffects and rocket testing programsm could significantly increasee
locantionlof mite inveatigation field studies at Yucca Mountain. the site' background redietioin above what could he caumed by

P tient long-term institutioassl conflicts between the two 12.59~ natuaralt backgrou nd causes,. It is alec worth noting thamt Cit izen
programs Includm security and schesdaling problem a nd h Aiart ashed for such calculations in our *coping comments
Poential for Increased risk of redlOlqln-l expo-ur to IR

personnel med contractors. 21 mad1LO&GUIReNat."

6 Likewise,. the discussion Of potential. conflicts between the The discussion of radioactive wsste treatment, storage, enid
Proposed ground testing feelilities at the MTS and DOE's disposal is incomplete end vial edi ng. Th document states that
Xnvirdhmentel Restoration mad Masta Management (IMN) care also approximately 1.6 mill ion cubic feetqOf losr-lovel radioactivoe
not fully aseaseed in the dcmnt. planned CEMU activities at caste wouid be generated over the life of the SNIP project. This
MIS include, the preparation of a slt*-cida CIS. This CIS cill radioactivefcaste would be treated from hatndling offths,
"smese thle long-term impact of aeneirosmmntal restoration, caste eguIpnto fro the Effluent Treatment Sytm enrd from

.1 mnagen&1t. anid decontaxinetion and decomeissloning activities decommissioning tefclity.
for ll r~grM a the mite, addsition, D0S has proposed MIS

las aegionel storage and disposal site for low-leval end los- ýO *The OtIS state, that all los-level caste would 10 disposed
lvlmixed caste.. These plans, along cith th, current tes:ting fa the MTS Area 5 hadioactive Naste Management Site IRNISS).

mormtorium end posusibility of a test ben, have already altered 6.18 The volu . of l os-level caste generated by the SKI'S facility is
hitonic lendlose activities at the mite. Yet the NIS faills to calculated at I a per cent of the annual meount disposed et the
ether eknocedg Or ed~drm1 hoc the SNIP Program would Conflict CIS MMMI. The OtI S does not state the basis for this calculation.
cith teechanging anieon reguiremenlts. 12 I The thaWM PtI1.S.Implemenhtation Plan state. that the MTS sill be

6.9 .n cosdred asaregioa dIisposal site for los-level caste. It is
as ~ mele~hes05065S if hr SI DEIS accounts for the additional caste end i

ISufficient spce aists fr a11 cete proposed for the RUNS.
Over 700 nuclear tmests hae" been conducted at tha Nevada 313 cumulative forecasts fWOr s at. wthi.MS owe" should minlude

Teat site (MI'), 100 of which care shove ground atmospheris scenarios included in the PhIl. To present an accurst , Yanlye
too",te. Malso testing hem left Varying ssout of long-lived ?A of the vo~lues of los-level wareet and the diepoma optio the
fissions Products In the soila, rock. sand groundwater. In a11. DOE SMIP Cl S proceee should be put on hold until the PhIl is
ht" identifiled 760 omeparte contamination siteis on the MIS. completed.
Contamination Include. surfacom mnd subsurface radionuclides.
boried mixed waste. organic compounds and heavy metals. Port ions.1 The fffluant Treatment system will also produce caste. The
of the wsmte have been disposed of in radioective caste DU OtS fa is too d isclose if this sill be liguid West*. Since fthe

masndgeeng't~ ce-ladls. Der1 0 Crhfilsoi ond inethed sinte ar.201 sI'S RMMM can not accept liguid Wsaits. a meens of treating much
;.' ct. f sol o thesitearewaste could be needed. The OEIS doss not adequately deal with the

159 ctsitm cith plutonium anud uranium. Re-suspension of these q uestion of liguid radlioactiva casts.
materiasl way l.oom significant radiological hazards.

1, The OtIS also fails to account for highi-level waste that
As mentioned above. Area 25, Isaedjacent to the proposed 6.11J wunld be produced. The irradiated fu.l elamete still constitute.
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oem. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ u us.mm shhowii cin t otk. ihre

&I ceestituts. ue 41.14di0mal, .am tam Sim will not be comgleto liea 0 IpMAie %kl ftaiddowae, MW r $5 olt~t @W&MoAI l10 VAMBW
witheat £ alte ststm~t shout the finel disposition of the u-mes
High-level ue"t that will be jefterated.

lS 1 IN to~mm d hwoles a d temim" A Hewntemtal 00wla - d ral a a
55~~maa n~ai se ~ ~om owl 0n dome.I "AWd d am IN pCos.W mw- us n d

2.1 "e.r Fwo oral to hold ad - .Wsu, so IN it .14O M, i . Mamw tOO
151 The Dols calculates the worst cas" eipesurs oUns thea Coft a oneds roin aglm

1,00 oeeseo of reaction tiASH, with a ewsain saposr of a00
arms. Dasher do you esh. ths caesf Per t*V a resactio &N003 s in ft -sl- in oils "a. mo~ A.0 1ai fao New IN ou .5 Mo.1wr

VI3 out Of centbrals=dleads to a esltdown or amplosis wauld stop at 6.1 meme ue~ it thu h..ej eas, amid Out Piano amid k. 6105 Will GO
I,00 oo 5005o . hsresultine estistes of the Iinvestory of an, a nw.m.
rsdiimwlides Prosest sand the doess delivered to a mximies y
asesedmm Individual are thus Iniunooursts. 201 j 7m, aws Tot 1.1w arno us maron -. lirmitt IN-Now ewn

ZLANINIZANLIME U ims Ia am mwt val CAM.a sm Snus, S mai be mtdwll ems 1115s Me

11111 065 praopons using the ON'~s Safety Analysis SsportinQ we osolo
proesse. The mis Proposes a pregressive syetes or reporting am -___________
aimlos with .50k test "rsrea. ?mis prccsss will cnters to 00m
orders, .s _ _ -

TIsA seProsch ts unsaetsle. TMe 0815 should constain act
easipeis of Safesty Procedures sand structures. The docusment
suffes two micer flesh at this point - orns. the prosies of later
saf ety Analysis resorts is not suff iciest for the public

160understanding of whist. saetty step.; will actually ho taken sand
that no steps will ha lesapras d foI ownyo ties conceres
In, the futres sad t, the O0C5 .toiu rc record with
puhlic husIth and safety of Its adworkers is He guarantee of
saefty. aollowing 009 ordars Is not sufficient "e a safety
Analysis proces.

Al aines there is no clearly dsfinod need or purpose for this
Iprogram. rnrw YXM only the h 0i 5taOIwis acceptable.

13.i Tie rocss houd h supeoad etl apurpos, anld need for the
FO am sa4 nuclear rocket engine ram defined .

If the Air Force sd 006 insiet that the program conltinue, this
0815 wht Do drastically re-writtan. 1n fact it should be sholvued
until the PM1 Process me both MoM sand Saconfigurstion are
compileted. milk MI~ hove Leapl priority over the SINP US8 and
the coolulone of th palf5 proces will aiter the final ci on0*
the 9m".
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e.tata tlhth

.... agorgy arenas. In the draft CIS, itheme roacn e.en orkle, than~.oofa ~ ,~ its mtilitary application..

2.Infct, though National Scesnro sod Spsca Asln~stration &a
'allo...d to ha. a -01. An thn Ship, that role in not dtotalod tn

:ny y* in th:,dr:ft 18

ootohar 2. 1992 Z. lb roao th Osatoto nry adtoptnllSnite.in aaoo :;tel eror 0If th bot Oto the Idoho- ..

captain fcott Hartford Iso Io ns.orin Laborao, iiWill beto he naln
AtcSIa ruating lc o l ao t fo fr0m thu VIP9?. autm-GTt. and

1100&lS Oto ton reactors. In ad~~n Lwil ha the disposal alto
ctooke APB.TI 7@233-SOOO for lwoalata fro the project. In faot. toe project would

r-proseat aninrao*f P* in tha .....r.tion o IL at . a....Dear Capdtalfn Hertford. or v~ o I o ~l Lval d .oa caaity, fodatsand
tranauranlc wasta would also ho generated. t4a latter in

2ttmsMtsssatIhuous~t 410031 2o~ntthe Spa:cteo Oucrleoar T~hetrlaml p~rotpul.,on avauat th on4oaoa aet ofaotol nwate
Pmrsecar*seaSehotttad *a behal ofte120ido*wl auy toraoe and diaponal. sorh on evaluation to nuceaoary-
"sd hoRanas .sac of .ta sk. Sivar Alliance.31-. 

rti t.t wen3I..u noio ha ro to dorl. an policy on opara oroa.Onkey 1.tlthe Alliance submitted csementantaST 2.1 prpli! n hnpootcn~not poro wtho nte
to hlpsth Air 4oc define the Beeps of gation 6 i:1t moat1 Policy.
.....d. in," me sn1yl of tha poroject. Oir coanienta addressed
both epeetl caio~nm conrs and the hroader policy5.T.datI flnoadrnsatfiaaaifrecrn
quesetions sit fsde1ra&l anona Iwa smewr whe n propo%'aln no otaind1n% he !nn aorleraot. I n infatprojeat$. Those contents wars .nsdagteAy adirt d nth nao the sor :becu. r* PA *eValuationo. t~houhnt of !ou...

drftis. anohour on l thhavily blorhed-out el;ntbod. csI Gon thc oatP.
,I~~~ :1.41There to rot, for Inatance. adequate dl*rCalonc of ro...tor and

2. The draft $Is doaa not evem atteapt. in any coherent fashion.,2. toot contatinment. This 1. particlaorly important nine. the

" "1 :drose the question of tha nee for a maclear-powered rochet. coolant and propeliontieohtust are one and thoeao
statetst Otha perpo$a Of theaastion a twofold. Flrst. In 5 0. t.h, riotsnk ri in thu draft 1310s innadequate. ?to
ore Xto ae to it logically oueprio forc n. the future. tha raoatrpielllr rt:.for nyr n tn-atriotg hare
Air Force* thas a : %autio$m Stogie* to lovastilate new *d hon-rkod ouki ro tb~ly* %Mol t 11 0%oSadi""Ioaslas technologies that No, have potential apicAtion to il shows no aign of dorintog., It is porhapa fo th ia reaono toot
Ileor*&e vlehel projacties of powr I2 teeste oto 2.41 the Air orae. plans seem to ot lgtto ~ ~P0c
aIt.r oprtea ad (3 adcleStioeseetao Antrticoj-. Tot tho rist narlfoio tP round Mtonc
"sIntailme I ts military forae structure. second. thyer it.an -h ohh wIll o.u balsaK tha huge hove bean uorked out, deo not
oocrr80a111dl1NI misioene to inveetieste specific concept. thit co take ouch a high faiiure r:t. into .ucc..nt.

oss faorsAirTor. aada *we Gould poait Instead thatth
eairto srea haa aporet*ane~d. Iiso to bspn toca1n.eoa Idaho ohren Aiecr:a-itly ror vm t toolh p0:-0 norrtcoaitsaame sonteicnu sitnag Throwing htdrd of alloso lauid rleapa.Ayprjr%~hup

"Ofdllrme mea ill-thoaht-oat asene* doese not :*:Oato be nook toehnoI~logio.,i.h*laa un Tndrg Antayno on tnb,:l
so repem. In soy case. the draft US0 doesa not aepIain thieoto. au u lists vnioano gnro tol ro hoblhe
twefld,.." purpose i11c aswk.pol o sevoa* to judges whether to rogul to SITP in ony .... ninofol sy, nor would ith

or0 no tho" eIo its tetpha--weld east It. Inoironaantai Proectiotn Agen1cy.
sa the staff of this pro)*: t ars no doutevh r awar, the
Peaawoe Adepod*t Defense 2olemos *oard has gostboned ithe

saeflaea o th SlP ed h. ud.vimd against grootndtea4ts., the
No"me Areds earviose Commttee heag asao charged tha th hU i:

meailitary slastee
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AFCIIJC AFCEEiESEP
Otta: COptiR Scott Martfo.'d AnCape Soon tt latod
U. S. Aie Farme &OR"dm )155
Oulldt"It 1110Bok irFm as X725SIteo, Air Force lase. Toms 78235-SM0Bsh i os.B. X72650

re: graft (IS for $We cleBadr Thermal prsoplsion (SIITPI Proqe..m

oear CaptaiHat ford PUBLIC HEARING WRITTEN COMMENT SHEET
I in the Draft EIS red subseqthieo press release, Air Force spokesan make the

statemet that resdetst living wittint 93 miles of the test site wiould got Space Nudilec Thermal ProPt~siedos (SPITP) P ogesot
a larger dean of radiation feromon. ch~ot X-ray then they "mid1 receive
him rock"t teatteg Activities. The coaparloot. sew to eio Oaisles and I~ wohele to 1000001 foe t 00000 hmwv wt a* SN Piopron rod Sophobe, 19 e0 , oLam

oroe.A short x-ray expoeo aperson to MA acote. ootereel source of yVOW. Nevada. Ho0wever. toy conowem Onas Oran tOrOft e~a mso~ ow e00 shtosO. ottO Old 0OW""~itllardiatiopa a0 necessar d1.~teatic tool. It rocket teotist
takes Vlace It 1il r t

o radiodo" lide" test coul d potential ly eopose 81001001vogeneral. am00 toga"0
pertons to chZ .= xosureabs titroogh ingetie., Irdialatige. or
both. far a puroseoma t of their shooting or Food. I don't think it Does.______________
is aiccurils, to ""tot concerno about internal deposittion of 8lpha. beta. --

0. -.tt ng radieonclides And their health physics effects ithO thoe 7 .- A"' ' C
7

. e."
:soiLad o~tht a.Ctereel dote of I-rays.
In UWt 1950's the AEC 0004 to roasoar. the people of the arctic whO had ~ ' - o ~~ 'K' ½ -
high hody herI I of Atmospheric fallout that thle doses they received wiere

...equivalent to tin Cheist X-rays.- This pacified oam people because they - --- K .(;/
1

O~L "'-

= *ouh t ; their tom an. hot"eba addressed. Who0a %ttidy was conducted to
4.00hwehrtheir more sytopmeitic effects tn Eskimos having thle higlest -- * -i x - t'2 y :.:,er o,-

be* hetha gooeticists found rieg an4 dicoetric chrewinoml ablerrationst
*et atn linked to Internally deposited radionuclides. There wore biotoqicat
effct. doa to bade Iotaeral ospeoers that more not eqetiseles or simtlar to 'n ~ ~~' .C '
effects due. to an chest I-rayS. ' ,$ 17 -

In the pubilic discotstmaf abbout the possible effects due to radioactivity le ~<.A '
4

r7' v-~j '

Associated with proporse rocket testieg it might he helpful to were ,. 7~
clearly _$Ifoh the qeestlomo being asked by not makim; statement that ,-Z Ir Ze 11 -

hemt b"1ysicists eight consider to he misleading.
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Capt Scott Hartiord
AFCFEi/ISEP
atlilding 1iii
Brook, AF3. Texas 782SM-500

Dera Cop, Haortford: COnt* I. ts

Weo iron completed ornr rocior. of thelOraft trnvirarmwotl Ispact S-jrc~ f
tOC15) for the. Spaoe Hrojrs 1h.rna propulsion (tifTP) program. Wr Muarc r~rM~

r:.rpndi.g or behalf of-a1 )5 fobli 1hlti Soc T. Tchi-rIcirlOto a. N r Ie T tm I

fo hi. i.wt- was proidro by hto IRdiscion Stodins Brooch. Enicvlrotmulslo get~g ar

Ilo:r:ar n rd Helthot Effect. Diitolor National Center for Eiloviocottin- I . PP -1 1l .5-a.
Cnrfari Ojo....o Control. KnvLrcsanmmntmal Impa t Utstme-nt

WI hen -1- oc~ d rh DEIiS for Potootisi -d-on Impact. t- Intt h.Ihrii Th,

234porent iot crorqo_,tr*o n of .n soircdsr rrouidcoo. H-rrcr. It 10 not Cica
irom thre decumen if wec. thor on -ooc ~ Ii bo n-"'it* ar &!':rtime . If this is the oa... irtoidt .Zrrriorroi ri~rswl rihmc c aoqnce.
of rho fission prodorto of swit ipir reatc torn borin : rattnr1o81 d by a rajoctan 9 ubl

,;,Is arroln d/or fire- Since tho operational SC nri` i-i ~ f 1htl prr*Jrc ,. ,bl
.nide nnporinnts ri:.rea too ho liits of rho torn whrich may incod*

1135 partialj or foi fe wl aoi itr ftio~rn. -o. caicoioto of rho pcokabliir of of

ocirrt tnnsia releaser irom tin. facility should ho presented. Thor .. r..Imstn £61rnnirrutal cafr"" Institute
nitorrd trioId. tho prohblilty of ord heralr th oqon of soitipir
unrintended releases during this tnsting period. by

3~15 rhol tei.n- of Ion iron rat.r i. ",d.r..d. o., -1-ir did not onvosi
6.1 section in thr. report whicih addresses rho aitisace, disproia of rho psp"I 1-ro Churk Broselou.

Thmankp. o rho -potrrt Io r .vi and arnt orhis draft darunor
PI.... *rstc rhoto o . 4. im od n your mi Iii,. '10t to rso. in a copy of
rho ,-Ira g1. and futura DEIS'a which may indicate potential pubichasIt hrii
imporsact o. ad ... siopod rnder rho National Enviroonmenta Policy ctr iliffAl

Sincerely Yrom.

S;nnth W. Halt. I0.S.E.II.

ntions ItCncrh
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Policy Act 4NVAl. hout kewonaose a %eonetesrsocs t ttahe Keeplag the prog~ree aecet hati e b ao s deo iff icutt chc te P9S
Pennrat 1:4.t A"eiao Seis 8tist :.::sod Its qcistooce in the 6ecr-t btove~e t e th tee to..... soocet urgesetuots cr the JOEL.
Petaegem kilook budget'.st 04de f three stete highways 4.riog tb. hUsesd... toet.

The SMT~p Drft iooir ameetai Impact Statees*t 31153) is defk- DesgPite assertiosn iatete35 that Tieborciog leshaco~d
elect it nearly @=%r mepe et only ia there e lack of pertinent stoe. e.6 tw rocke,,the AiPrce gre!ic -- Ieee. to the *"1i he. oil
information. but many ef the eesoeptiose ueed to .0icolete o, asets shown the outet astkomtiogle stog. This ito ai alfifiCout

er eo. These assumeptions ere ge'ard Oct to ."'Psetol Pessesrpec o ot e reieti bwe t chW blbcIi opec out of the
iepaete, bet te ~~~~~~~~~beep h cobr ihr he Ine:1ei lts *There0fors rocket during liftoff. 2eeescogs1e ihcoroe h

little relooor A =met credibilitj con he ottibt . earth's atmosphere posee a aesuoeseatl heme!rd*cib*. I1tdt tt t 'wti ,us h

The Craft gairolreeetai repeat Stetemeot has boon *Ileassg by Prior ,- to , the0 Ch691oerco 4d4t. NASA keg stated that the
the Air ?PC*. eit the hearing f.lfills the 1egel req.ireeommt ts Proke ..it ofewod st ce 1/1O00.0Z After Chaileoge,. NASA -ao
precide th foil c... a prtot teeeet0th dtmetfrd to riethpobility ts 1/70. The astuei accident
Iol f:%r heerogo heve beodo soheduleg. Los Vegase. uV t ~rge. UT.esric rtcsil.

Selt Lake City TJ. sdu Idaho Fell&, ID. Ths 2.000 "seg wath cuoer reIk I miite kibl esrioheThe acionecte Doeoselositoe i prtsettg he ecilc6)1 traniiia-235 fuoei pertiTleer.P This t the eqo1!ioseatt cf t.. orT he ely ksld o teharin in Idehe. At 10.5 Ithretsi3te g dieecishoer thro. Ccnvoeotionol ntlar electricai paer* reactors beica rot t
1.9 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ P loM shodh odS u ol.Nie c eoe. icoigposi etoci 5 emod beret. The slcale, alchemists hc

western ead northern Idaho residents from participating In thieslal eeoftode e. To ctraiete ghasci
1sperteat deo Islaso bentaceepteble. ao.tlrt dditional rediation In their environment. Gettin~g the

silIt Py hoelgess Star Vero herdware Inot erbit ereoud Earth simply
a The s&tatem at efPurpese In the DEIS1 t in lsufficient. A project is oot werth it.

thateeailes m11Wck rihk as a smolder rocket engine deeands a tiear hstrtrcio isecic isetaresg sldsifl-
2.1 4.1.1t4%ed, tephiodsrt.t oe h heArPro ioi c.eou cf 14:: otsogc This . rejee as vit all CCM proJectstcik.61ho tsbtlgss .soie t h iey t !oscidbby he al t *..esPermid is catered madetr th. Prico-Caedrese Act chick limits the goormethe a ecoeastIesel recket "gine. 1.11 liaeiity In case of accideota. The demeetic liaebililty limits core

Sj Th osclearreactors It the SNIP pr gre will generate high- rGittwy..r:18oed free 156 aillico to SbIli. ctefric
Iel oaol:srcete. The C415 itoecialrsko: t the destiaetio of limi the fooareignig 10 iiic

61 thie Nigh-lol nucclear waste. This program must he halted tcI Idaho Goveroor Cci hnrus days the (nuclear poered rotbet6.lthis beai* issue is resolved . project noutn ib thtype ofr"acae oclro h tt
would he Inttorostied 1nacorin to X otOse Andeciteg sto atry cc the
p~rears. IAF.i/15I62,Loo V:g0.1 It le hped that oo;Ca the Governorbcoves moer informed about the hamerds the project poses for Idaho-
es.that he. 111 reconsider hi. peotition.
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The SeeNclear.Thermel Propoisieo iSiliP) preform io a prodt Bethtthe P115 sond the DEIS fell to rticolehe the teed to dowel-
of, the Iteai Ceoe o tiotic Orgasication 15301 o She, oorc.t cp. tsto d deploy the SNIP beyond th cehfcnc y Cod aneIc order he get the 5D1 hardware inot arbit. S0l0 inttae aI od., cob N am'Pot ttiol siliter atoisie. Polceaeto f thi e-

prepulsion development pregram at Saudi& Nationai Laocratory i wNe treseI he : rdous and an, trProbehally risky progre. is crippWeRoeo.4. The Air Forceo Ph iiip Laboratory in Aibuquerque, has been bece. of iso ifr atc.6 Nec can a credible aseseth
th etlab corhing on the reacts, feel development for the helP 01d for etetrgedtcc siotetl elh a t

prje.impacts cithoot e ola I'r statsmeN ef chet ho :Off. tin.: b'On ts

Lash year 114911. Stores Aftergood cith the Federation of Ameni- Ifo ttdi h f5tePatoeBa eco PR o
set Sitbostisto hoard about thie Peohegen black bodget; pr0c ifasttdiod t.sePril adiRatr(II'a
that therews an e intenlo lsfo 0"0cbe 19 91 NIP Pinlo cell owctee 1000 seConod of specii lopole ISPI, C11.K hun
go' Irommeatal teo"ot Statement 1 P213) prepared. He filed a Freunedo 12. I~r the fission prodoctI calculatiotn eoy doe1 1000 set-
of I aforgotten got request for tko document baged an the legal right ad .013N 41 'The potential for releasing a larger quanthity of
thet 11. 2 aean Oct he withhold. Vhah ho got wae a heavily blsockmd I. "Ais preodcts itcreases asteaeeis eeee pproathes
eut declmassfied - version of the PI15. It appears that the in~tent thes Ie o r limits.. .1104418ill- The.c: ertereco rotso hecr
wes to keeap the pregre secret eli the cay through grsound tootiog. 7 fission podusts are produced. Mcreover, the DI CuB caooic do
sod pesoIbly fligh:t steeti chich "ao slated fer the antarctic. tot ircorporeal otiolpahed citipla Or ... d Test Article IOTAi teots
After cli 1* esal to keep the Aireroft Nuclear Propulison tests cith thess foo Ineby spadt the P2135 NI-341 multipleatInl.bec~s196 alid 1901I secret. sa cail as thio nuclear poeerd test cit ths aaeacml ceemr ccumulahed fissiot products
crui.se olseaileopregrem. in the foel. .Icreas~es t the total ePorAtI;ool pocOr history In-

12.36 trees the fissiet Predoct iceettery in eso epro imetoly linear
The S0'0 belog the quiet typos dig cost coot the publico to know ahio i.. .adoit fheetl srg ursed wil Oppr...l-
chfeths rorm riitested. muck ieas fdte the public through the etydcb heotlfIssic prPot. ~N The boutadtsg

WVA res. Ne tht the cat cas oct at the hang. ef tho gIonie out accident scenario doom ntContemplate ea Intability to SCRAM h
of the hettC9. theP pregr had he mads publlo ... heaven forbid abide r-Octer cith fuel that hae bees roe 1c eultiple %.at&. Therefore.
hIthe lec sf the 1*:;:. Th 4:er th roarm c.9 officially trats- the usce release frections appeer heoh considerably ctderatatedi.
eorred he the Air Porms 4s Csp 0artet of awory 1351) to dothdirty werb of shepherding the SNPthrogh NiPO. The S0lO core". soUcrco e ite ith the fool omepesiti~e. The paUs Is
bashful. that olI section of thir ageictieocs " blachog ott it. 8 black.dot in the a3 foe1 c6ore eepeeiti section. 311312-;; tTb.
the "colaesified P115. Se oc fo0oo9t1iiy.3l the 'oIti y doignelft6:iog 99 135 05 the fuel. leaves the door

spotto '.he is ele I fol 1partil dsgs the t mey kZohig
The Air Perce suboesqueshly released its oa" SNTP 019l3 In A-gust pefr0t hroelto are &.10 eshel6o ioigec

1M0. Ito Is oyssfc h eghe the eriginal F1113 etd Suth 1.12 deiode .1he tr vdl "edn he "I rosssosogos h Uised. FreIstnes
lees rev*&lIts,. The tDatsen el sofe institute gaited at.4 t f racttl scii naydeIydpcigs:hsfe1sd o ntc

e yo he declassified PUS through the Idaho Stats eqt 0.0et oof if piLutonlo ms core coed it ordpher ga eeInstantaneous beat
a Peodm t lfeeeteegetreues -boea S 4=11ecrd% Nto- generation, the fissien r0lease frcic coid be contsiderably

mer.TeState cas very reluctant he release the decomeont bot hihr l arl.dfitie odecclar lust geago" os fucI type
lmlynuetdtApi.addelivered is Mey 1992. chIh.Pthe.CDZar'tw-ats oahtws 4be hod hos t he 10vi the f ital docoment.

So three ac t sopleosatieft on why there is a 1991 tncertairnty e1s. sciets cith thea particle feel Integrity chich
Pina oieeal l eetStstaenet M~IS) end a 1992 Draft inoirco- the 0tIS states that;l A hyptoeI fool eloesat could contait "mcy
mseehl IeeT Stts t 100131 for the saeeso"I program, Per copies millions of thee. fc. Partltote@, sOT appreoximately 0.5 s illimester
ef the wl rite; 9 In t gmioeor.' A1101-41 Ceostal smouth ef los pI* otsb t h metal

Croft iii icol ill tedditg erUnit fool has been aeheeia aklego throughout
12.11 the too leert rector development history. The ebility of the cladding

:wTo Nartford Net. Tech. Info. Servcie to "eIntelo aIts lotegr Ityedaring emrooorses Gad accidents is scumn-
' sprisgfleld, Virginia Itial. ,The definitioc o at melItgevctis womo the temperatures exceeg

Noildisa t 115 sig thsterceoth cldi tcnti the fuol -c i~t ltrally

Coe.No.ACIA ZddO02(Adgetduml would happen If the molten fuel plogs op the gee propellento passages,
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Ard tal hd"eo a f soa or wPerot.r fIsur.Owe ro.. cnr Ar fmitrtiw tris roqird t,:*I *hoonrlrehaitailt
shut Ut. hydegan turbo-ump wff~*tn mi~at bnormPal reactor operating cowditea * .bia!

Onl ecovered with *pptvoliately two fest deep* *'Thcaer t.or
Quality central is *otreeely chlegig.,nn a. ng~ 1.2 : :~.rtwinfo.nrmal oportig tt6 diatio. fluxse

ture fl&.w, ,s Karen Silkv...d wa@ nurdor.d for ..pocng her, the ..b.... 1w tos rActor ;!Ne C93Ewhet about a full sceas etc-
Mce. fali l nrays of defective fuel rods.Io Th*l.1Ity:,1 tioIy I Odor don nnro bow -an "A ~ or w:1 k. wod th ..e pr.n.l be

10 etmn todvlo aullty asoutoooe of the nort fs~~v eurdt reeain lo t. bukrunti it we e st vcuete I.3.0 f fuel particle* is sboent Tb. ability for ouch proposed smu~t;. Ouch of taL~.st ~lh voae far seek test? 'What ovacue-
ciedio toouo e t untte etreyhghtartue'poky tion piano haNe1 boon sdod and tooted far 4 fifty oil* red weo*f the~ run .00tpes adesrmly cerroov hi h pIII: ov fl"ow test *it*?

3.11 rtsi ffy at beat., .nticIpatmed tMaraures orm blacked -ut I,[futT~~~~,the 0113 antd r*actt.r core tamp rtu.a. re ottAtd at all In ". ffuwIrtetSyote lET31 postulated a. the amidsiewOtis. Thie denial of crueial infermatio Is nAcceptoble. control aysto. osa dOrlbedt'in the P135S and 0413 raises mere beot-
.tuno th.An it avwr Ma caue the pr 04og 16a. is a evleean

0n-goiaf testing at Sandiah.National Lob of prototype fuel ya~rt- aprogrs. ther VIs see, uceraint "eion c.tha tual syspitlem bef thenb1a0 nde001 a obfuacation of th la bVy not getting a NISMAP ar. t 1216efl at'. uInk 1nown cna eiss atkresytezm he is pre.1. susagwepto bs . 113111341 Full disclosure and environmental Impact to sitigat unnw Mitssnte? in. thet:eaura rs
an lyele of the 36n41e teats Is missing. Tbis violated the progra.- a redrreut th syta. "eaiyt adthe looed -ihu the

satl reqireantaof NPbInf-reti.n? Based ono what inforeatien is available the sysato tehia
Prpe :dtastng nfprplln turbo pump using a bladole not aoeblyrohandetorct cnIe owbs -oaed hydrle ... e..leat

12.0~~~~who will y:.rb:Iatll oI Mlre proal be hIn the r.::a ef I5.0 b is =ereose" fare
126 dheig raatherithy. a11031 full prototype131111 turbo-a falIodmnt at n (Il.COO Ibo used for propellant anti 40,;66 lbs.used far ITS cool-desgn apailiy..I1223* he :: lk lIhod ,.t.c151. t of turb-fa ant) .n s;uper-boated fore the effluentt volume the ITS meat banal*dilintogratlon and tha resulting tbanld~g oractr conro
I ysIte. is not full y aesoseod. hyd roe 10: a well back. problem to will be oismanso

seta 9lurist b...... it fhate the aolecular beading structure of 19 lb T. 7913 acknowledge. ha the Iffluent passes througb the ITS
mtlcusngeovere ambritte Aeen. This cheronotristlc is at1 elso hch ah fagl oe P

12.30 reo soo ,etIrtas inisypro bleavs meohs *411rator &tru" Cn -I cod whhsethueoffaieepr-t~ inI
tural and" cenra eya1. wil fAc th polmni tenither filters ase the maIn partIl:ulate aretr opeeyldoeo ras
the P9135 nor the DZ13 fully address.. b. aerrda . t.td -1 thtCarbon filters will be question"ably.able to wiltbcd t1.h:,bs1t
the system only has to ourviw ISO toa00O son, an wh wortruh h yue ddtoal.n dsues stetP leodi:.gowh wrr'?~tthe TS and It oaponnte ehisg 4valutiont Impossible. ITS miss

15 ranporioga ull aeembedreactor complete with fuel 12.16 and stutra ability to wlht odheanticipated prassures amee bem
Ina thu ad mi lle stoathegoud totst setrml aadu fully decrbed The PIS.. tais te filtratisat aapacity of "99.

124 and does noat weepers to otber convaotional fuel shipping asperience fosatiuaaod9.1frhlgn ldds ee pon deen12.4 0 t,0 ' nuet retrated per~fcrec nf the uce rPorae as davmnted In the Marc
Toistanl sh:~n~ caisar ar e eiodfrsc nthewr 53 tat aor'is equallyuludIcrous. 01i315112 This Is not a
Th3P-: nl3 1 wieths rbmswtotafl seaet oprbeo reean tat due to the diffaracca in temparatoro,.

volunas. In pressures
IS tTha PI1S discusseee 0 aub-scale teats and says that; "Thee

test would1 include some deliberate teats to failureo th fu. and 20tl. Thera Is not any discussion on boo the dasigners pies te Insure
fuel .lmeet broaiafluemcaie n egn.032.ta fission "aterisis blasted int: the -S arep kept is a ab-riti-

to~~ ~ ~ ~ seeary The~orx failur onh.m . aStm IS ly offer that . dbri tetntandeic.I2A.41 .. meaeeo the magnitude of the1' fuleltes roia uigwudh IncrporPate notaISdsg o en sawr oe12. town th eact usue of tast to fairo cost be specifiad. to 1 clt.n dbris tat sayhe produtod y le fuel aemetch*Theaddtinal55 ol-eclaground tests de no~t stpulate in fbol 1216od nod1vet thy debrfluent fmaw. Thia devic would beseruigned to
Th.urA that the 1atr16 re,~ tained wThin it,. would be entiedI

tase to aiure apart of murel arto st 'eflettctheIssue, the rede Is etadt cattetutu

17. I 001sewiliingnass to prswid:.,for protoctlow to ,teat pers.onne is dirge or the nuclear priesons. Sufficient quiantitties of foal could
12.42 rln di etcntreast to lack of covoen as h surnudn aou 7
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accumlate snyo he rai the system an crate cithicali.1ty with no 23

conlld Msagie iigtn t This nab is coul wit the atra" like - cwi'dl which teP1 ttsta. teei oeta levnaoI
12.16 lihe:d of the hydrogen cooiant exploding within the confine. of thent:13saesht. : t.I.1,I41wtgi

sy~ee.12.76 the ictogrity If thestuctur is uc tha it wdntihsand
t roessrsascae wIth av accLdent.''E1O)-:1

The Neet Sick described inth iSbitt absent in the 5115

suggests that th coto disoa of as huge AMout of roc used as Continuing to foe the sasa trobing t atmteohwte
pwaivh thehrnial absorption Mes as lo-l0:1 wat woulld not f:y prtrwilcnolrdtnnoof-touainsdadafr

wihtepbli. Tedsgeskwfulcltht It wuld not ho d Iad is yoeeidence that 001 thas not been eaatie t h
lo- avlataadwtIcraigpaartvrdcraoaie rminfrg their opo*ratlons hane imposed on rmaidents lving wIt:Oi
wtegertin it Is eaier/heaper to simply dum it out in the thamr shadow. The P913 :tota@. *population dwe ould be ctrell

ai. SIncaye tli 001 Doe Ito ow noieig h ilknwtedfe-b ltotn p rae, oeaIons to times with foeai widOpened and
*Ie b o saelty, the haatsiCe . o ad .tae ar tht lidrc~o.' i. 7hIs alor disragard for 1 ao' anvlenant

it is a toal pasv ytmed ,iirvie,,areteea vrthe decades of1L1 operations has already resulted in the
eaea ~ si ta yhepatgate the effocts oft :020.0 nar core di'srup- riao of' ove 1.5 0curios of radisantivity to Idaho air.( "ae

tanscint..331lt attche umary ofIL. roleesssl

21 The FP13 acbnowiedge that the ITS 'cryogenic absorption beds.. 24 Safety issues related to hydrogen and ackoewieded io the P135
:and cold .traps provid onl t9pr retention of radioactiegs. but not iln the DSKIS jre stiig ftasihs niid hy

a inl oletin ndordepnal method wat beincludedin an HAWt on, half cb nrwo aCsa ataatmemahaars tdi
eflun .r...iv system . etentio ofteegaa o evrlI0jiýn.ydrogn rleases to ecsurs h1d -n anod ee inta"12.7 day ,low f deayo tha short h.If-.Ilfa constituents and reswlt. aeo 251. Th mnrty nf th ASA miehaps racultod from spear-

In a sIgnficantm:. rductiono radie.cti dischage to the environ- tial: ,Iand proadra m rI ro '10 'epbN W.1.HI *Tbe moin bassrd In
mea7'l~l3liootipuate coemitmeat nor specific system design th wo ofhyran ralatas to noebuOtt:.. Mydragos will burn Is air

eoists in t ha document for the hug& voluaae of radioactive $ae reten- ovor a very wide range of hd rogse.-:aIrI mpeoitien and is easI ly
tion hndeed. ignited. Delgalnt-ooaIen tr .n.ition of hyd rse-Ir

antur...Ia insil ove a wid 0 ra. of coma~ sposition id-?fl hdrs-
am.hat Is sore troubling Is th logitimate,:, woenby the designt- gad if there ar flam ao Ierto (rm obr sbtacle genereted

Ar of th pttilfr apls io and. theIr dire t g the turbulence, feat hot ,t.aot. 17 -,t Wamco vndi The.e isses. arm
efletout to the burn stack quickly. !lntentonal burnigo tho only enItIona wtithouthlfull alysi sbam h desi gnr inedtreadmanin hydrogen effluent would prevn th ccmltio'n ad* ntigat th r riks throg speifi design. Naw wli*ii all the air *be

petantlal dnotats11nld;fiagration of the hydhrogSen in the vicinity of 1purged out oftecro flo os
thetetcel 'I-g open aIr detona.tion of hydrogen could eopose the I do~,Itrdcsadtoa s~dL h

facility structures to vsrious degrees of ovar-prmosuro. All aigflif- t2 Teweo iudhydoe tdueadionlhars Te
icat usoitos f ydrge reeeed o he caaphrdurngnora2.44 selecte codnsto ofar cnerich the localsyascott

oporatioewouldo ha flrd s ortat" tre qatiteg s ofhdurongeen t doa :ncreasing the pos~sible lioing* of hydrogain berm.. fca ystomi
not accumuolate in the Miinity of Gth. 'I faiiy. .;ISO1 i'; . not purged of air., ooygn crtl ca efeeiI telqidhd

4 en adlquid hydroan-so ege cantor a detesoblo %*ff.
22 Tranoperting the reacotr of ta theto from the taot cell 'to era~o~s sue provision for ..ent.ing In so pAtdtlal floed Ieumam
anapropria~teocto wihi th et statia ope o a Iw for wher* liquid hydrngen. or even cold ga..e.@ ydrmege.. sigta colect.

dea fteradisactiv fsa prodwcts pose sinfcn1hwrsI tra~pped.in afinedA volume. the pressure buildup as heat Caters can
The dis2oselo'1. i the P115 on0 shielded traosportationl containers nnly rupture th yt.0 kt the cryoegnic temperaturem of liquid hydrog*a

12.43 aeeehpi'gt adf om h testo.1 sit endshj:6 btwnth the maetrilas used msut he carefully selected to onsire edequata
tet Belond th be wel Th olgfsiiyo NL for t10  psrfnr%&aneat thes la tparatures.*lbit.i

Aircraft NIoaer Propulsion (ANPI toot has a I I/T nil*alrl syot..
far .aIn' the unhel" rsactr Ifr. the test well beckrinto the Thee *hasrd: cou~pledwith the largeivolume 1176,000 kgi of
be t cell. 9.lopas'gthio hig~hly radioactive teat erii t h ydrogonA on the test site which If Ignited would result In a horren-

DOErneo s 0 did In the pest ANISP :1 tet aledeilisua-dum .oploin 'Per th .:ns.ngledowsr failureti mut to 3.55
napabo.Th hgedorsIn ths builig Toallwthpasg of 0. 1 35.00 kIlogams apr toimtel 5.4 iotos TNFTequivelent.-

23 thi ralsuto otnaro hcbk tod foorth sake itt%!rtually :j. IFi hi f 1,000 kilograms is equai to *on metric teoo, then the
lisp sIbl. te.deuately.seal the buildings. Nyi-ogen explosion in preceding statement should he 355 kilotons. not 5.4 kilotons of TNT.

12.76 the test cell building could certainly further Increase the hozard.
Boned on the oncidt eplosion@ enaIs fereula presented in

g ~~~~~the 011 I wido brakg wlocuwithi radius of 46.9
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unreulaed dsooal.thenwhi wil - obSottthe hour.st,..Ichatb1ilae~tera il. 46. k ilometers is equal to 25 Siasci * todd.-ý net', b.'iw the wet.r' ho uttewt.grone b hdun(lk

,"fot th tA~ %* at ma lu oe. Rud Lake, -rr~toA Camea . the old day.i * of lnjawtIoo ..lle). but what 4s. in the air to
Mea, Iaddti to all the residents living he~tweaw no.S. sceoo- difficul to he hold ao....ntobl& for

25 PlUSO power& n~eesSOry to specify buoyant rise are dot no0 n. cs..a lore. ar ' frqewl At oard Palr. apoeth org:n 106804e tre, burning hydrogen and the hydrge f.O ! rXopnlisOdmy u uoefldnlpatindut ii
fo 9oee 4pratioee. The hydrogen flew rate out tha (ler stats Ined h ~cathcsrPwu~w O? et t[~. wS r 1 uth

1for .typ Ic'al op times to estimated as 134 hug iofra par Seotnd o , esrie ahoans pai th.riewihnery 800.000cuief(hg/e AT fa IE peretions. and 536 hg/a for CT orA tol Th* .1d1t!woa*raditio ralease ttaaIr Thesctprga di
enrg r laaefre An rin , g o.ýf hyd a is gi. a an :121 a. not offer then publi tha opportunity oflfradd ...sant
giawtt (VII Vequal. I billion watts) for PIPET and 64 9 CU fwr INEL.i hircraft Nuclear Propulsion (ANP) and the Ieitial Egn0Th. A re4o na n esoitio a hw tha fr hydrogen flow rate. of :C? Test (IET) Programs which ware anuatteep t in th:eoerly 1950*. tog.

to !0 hg/a. om* can .ope~ot %a % pl ric in noes of 2 Ailo...tro'. design a nu.cler Jet anl ..rleaned N1 -et tea (6/29/S6)/...er
1,7:U1i1141 360.000 Curia. of activity including slgcificantasettao f t dn-

¶27 The paver of the hydregen hto be burnd at the ETS flee. stac 131 lllb Batween 1956 &And 1961. 26 lET ta@to ralee.ad an
during Ia Oraed. Tes rtis /TAI tests will /o@Ing th TOE15 .siea 6.0tre fradiation.Ths cnwlddrlaa
ferol03-1 betapo.9. ietre/.2mieiitte figure is under'Sta tad by 001 betausa. 'the activity rspertedt1include

the reduction ducoarlatio ee that octorrad during traampsrcshy Tiaisbaadena94 ilgra/enndflaw Pats, through the frd t a pn tof reeadtoathve [K.huday 6Ill.il
ET , Ind me g/a aoreeting a 1 kilometer high plume The pi me powertrmhepitorlastoheI .. ayI .* 01i

i eqa, t 66. gigawatt. (64.900 megawatts). On* thousand mega- rT.hKCa toewr direot. opeon cy~cled air cooled. This
wate .qal ,n uswtt Net, ncersatia power plant .r. mens tha air wa dl itohaetege. neepressed. passed

.00mgawats ,aor eas n.. l sthe rd the ff 3 flare stook Plume through the reactor fuel olSOmNAt where host energy wee Iwrctd ald
pace r is nter plants.r Af thet pacr am .t . rreue by. 3.00 Isenthentigonil t~hen discheygad through tha tturbine and Jotetsnine ens .- 'newnimr paI p:ets At thtrt.DEwl:eioimpc h alotot idn free' the fuei eicanti was miss diacharga to
Tells.etee. tourist trade gelog ta mae Old Faithful. The 113 lo the SIr strta7li~li/l9 Snrldlbrt fuel, e.. o fail:d
Silent enthase t a .. ieo s.ie husieems corpping op around [MEl. tet yb hn noatwr odct Fd to:atafllaaear
to shew off the co fSa a. raft reaector accidet. On of .9 thesa t at awry rsligi

TheEl~ d ea afarspolfn eeim ystams to control the caofiet otsiow of reactor cor* to Salt and conelderable, releaase
12.41 1 raTar. Only no offeraid staofitment is faeg ht hr nlh of radlatIon. llhid. I

tc rdudntSCA satsefr ut~t i hhtan UiII.l n o 1 Air Porce conducted the Fission Products Field Asia&@*would *apeat ouch brenity due to the feet that the reactor rocket Tests (FPPRT/ batween July and Saptemehr 1958. "Th. tests woet
when finally depioyed will eat he eoPac ted to SCRAM. it is a ens preformead to obtain Information for eanluating therlaeofad-
sobt Jeb activity frem potential accid.nte innoln I's nuclear poara, aircraftus Ang 4 atali reactor fuel. iiIlI NI/il Thea opn ir.furnacdielscuseion en alternative propel lent sueb as he ua NdaOt burnsof reco fulrd eesdcn Ida tl radi-

apee ehydrogon raises mare quastione thaoian se. Beas tio toteamaps
haliou baa larger atom. than hydrogen. .t use woudncaatt

'I"eala th lsa he fuel pal let@ to Allow free passage of the In othar nuwlear aircraft related taste. General Electric con-,1:ell"..threugh th'asa eatherwies, a pressure drop would be created doctad (two) earliar tests (March 20. 1957) of pepn air react torfe
acrecate al tha ol exceed its structural capacity.' Pard burning taste jost to w see heat rad iat Ion wouId herleanad in1,11140.-11 Pf the strtuaturoi telerannves of the reactor components r ol oee pane crah. The.e teats als relesesd'..sdral

delodthat nlose to the edge - there appaars to he little Margi ra.d7itlen the 17. ,r ird. 2.,
fIFeiheroac as th aS=Pitlleuet uncertainties associated

wth high pressure hydrogen envireneants. Standards developed by the federal goerrnment have historically
bsan Influentced by protecting its5 own erations. Fer last a.ca In

The P315 discwssion an using water am ae alternative ITS coolant 168the DOE at ndard all pathwayas Io oaioleoc ~ooe
also raises mere quaatioe than it Anawers. If the water after being was500 erom/yr. Tnday the whole body standard /40 CP H1 s Is
In Cnetact with th rochat exhaust would be toe contaminated for 0C6:1:
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to msm/r. he avorumnt oo lwas ben o .811 28EPA 1976 Drinhlag Number at10 srandar d h gOnerneent haPlas oeedlnquo i4a:.fI1ntot oegli- Ksitodge- Ceoa'atra"01 Vha iat tie aaget:atadr stigse when the prpodrac of deldtna tid Cht-g61pCiI.L I.9 pCi/ 0.36
uPoerto severa, health effctset oisin lega vsels. Th is 1. Cobalt-6O 12 20.0 1 00 122. 00stIl Itru e heay Current health rPeeOh, IF o t chat the Stan- Zint-65 1050.00 315 2605

dard. ar netadeaquately protective of hu:an health. Cesium-IS
4  

62.4900 1 3- 7.675
To demeeetrets the croative gsolos of the EIS drafters end their Casoi-152 21.000000 200 10.800

otett skog th numbers look legal, the following excerpt 1s Eurpo-
2  

0.00 200 1650cited, "Initial c. puter analyses were perforeed uaina Inversion E.urwpoe-1
4  

130.000 200 650
laeco oth I-,000'a (3.260 ft) and 5.000 a /16,410 ?t). The 1,000 veuroicum-l5S 20.400 600 4 234
m nnrinlayer results demonstrated that aeceedence of applicahle A3rcui- 6.0 6.34 0.464

MESMAPs. limit. ceold occur in some mover* operating scenaeri~o. 2.nans40d33,73 .0Chlrneiu-55l 3.4.0 6. 000 423Vhile the 5,000 a Inversion layer results showed compliance w ith Sta.ndi um-46 4.140 863-
MEISMAPe. 1* rele ofplse setelralogical information indicated 1ro159 2.60 644s 3
that th vosrlo layr wasoseldom at that height an could tot ha Zirceni um-95 11.900O 00 57
reasonably empected to accommodate opetioa tete.N*A0.O iobium-95 12,000 21150. 5af~ vaObetnt nd data research dottaruined that an laveran Ruthenium-lOS 3.970 1.000 3
lyer height of 2.000 a (6.600 ft) Preultad In MESHAP@ complianc, and Ahodium-106 4.980 7 7
Msead withh Sufficient frequency that iott would not iapose onreali - siloa-1OS 14.400 723: 19

tie operational I init~tions,
0
l16.- ?IAN1 F ieosdwl 116 Atmn-24 10o 9630 0.27

27 Additional Inconsistencies In nborsateriling IMELLs inversio Ceriua- 175 6.14 1003
chall*ange the eradibility of the entire Pa IS. 'Ae Inversion IcyarA MafnloI-lg' '36.0 l.7317
marhe the upper boundr othmalgdph. abone T.ih airborne T.nt. -le.16 31:01 6ao42 3

aaara o Oat difa', frey ' n sea irgins, the haight of thercr-23l.8 2.30 0.70

inrlelyr has. l,.arge anitiosa :both Seasonaelly and dloroally. PIM., umaZSS 12 IS. 0.60A ~t n IME. th :enhegt ofthinrio layer above the grua 4 raniumm-23
4  

320 13.93
Ourfaoo in the "T"11ng houra ranges from about 200 to 500 meters Stronttm9 __go0 2.250
(650- 1.640 feet) doio *all een*; during afternoon boors It Tiuo 34000 20,000 f975

12.78 wirane t"'s 14.re aheut 2.00 ho 200 meters /6.500-10.500 fest) except in rta 1 4
wtte whe It r ....e I then 60O "tars /2.600 fact) throughout

the day. Me 2.6"Ne P a elaeioiratI~Itln o lowberdo
aStod on the P2315. own chareaterioetioe of IMEL's inversion * The P e aesdnwdatrgltoafralwberdo

layer. SM?? will be in violation of WE3MAP excapt in teaeroninulids l imte ini driehi ngI waer iitr/14141I The** new proposed
tha ~ ~ ~ ~ ~ ~ ~ ~ ~ I suersnh.St 1.aealn e m then ateno n ret ic regulations. ebth.. er slastedfr prorogation in 1993. are substan-

ts*t u rafterneens. Tb. reaedr ahould ramember t hat the ttll highe tnth16 ats Teyrec te h reoi oastEst t13 a EPA end the Stato are not readily willin to ffr the ur ant sn-
P~Ewas Oaner intended far public **ease. but rather an internal dards. It should be noted that the fldaralI government is tha largest

Secret document. emitter of radionoclides so it Is in thetIr Interest to rain, the
28 The P315 oentends that gross alpha Fand beta consentrtnai limits on their Own west. sites.

taSnabe A RovrhAqoif ardo met asd P higwt er stndads The, PKtS contende that no ".mansd redienoslidee wee detected
IEBS25I ThisS5 1 .01 inaeat. IKE1MLTTs' It.atR actr"Area 4TRA) In either the Muscle or liner eamaples of aheep that hadgsa mti11.6 rudae ap0 ae by D0E In 1991 far hate/gama emitting sie.IPIS60.2-5111 IM21.s Teot Reactor Area (RI pedagergis-
radionuclidom Includa tb. following ooceetr.io erae i istrd 100 sA/ r. (ush oually 29 at cn oy e is sn the eood
conesl par lter! (PC i/L 1 1-4orst. ji~n Ime' 6 .48;.1 ..1a/ o 144.fle.ir regisetred the following radionuclide concotrat ionk. Oli Il//.ti.

Cesiu1cs3 690C p!4i/g C:r4m-1d 390t-5 Ip rat
Cobalt-GO 940 31oin-ll 1
Zi1nc-dS G10 -
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Dog alitetatald Inda eating a duck would ronomcs 20 C OntOistl are rapant in tha F913 much as. 'The only waste material
NEO 0 , 11.4411"1,bod *.owm; .. -- hlchaccould patan~tialy be certIfied os.TAUU o:.l be the .1rriae

e 1.t h hri n 5so hoebd a~oati tn tf 6.30 fue atoriol sholdth :oonr, t.on of Ih :iee 0n t/ d
dard limit tod alemyr. Chromiu" released no 'AA poind !*.1n00.t ppo h h .t T Rd0
The steoderd at the time. was .09 ppba or 10.000 times over regulatory 35 ~13041-ý! Th. anticipated LLV volume fro. SOT? of 1,600.000 cubic
stan~a rdeslte sil fit fIo -11Ia~I tohtopdi ole r~oe iteIO oa

x:'1`.O1rb 1atlc fban alred Inullneda trncti*& sTohe tAteaent tha
Continued use of the Warn Waste Pond clearly domonstratog -C! 6.8 'Theforeat ba .nlrnena cooqnea r oul bh Ista gtficant'

ai::idd Iraiisedttldaaadfroaroatldgaa 1444 is incorrect Arbitrary Juggling of waste .*tzoga1!a41i
t:iem 001.OP otiui to add red Incieon af ts .o a ... ardor to avoid the ragulatory'requiresm Aenta fowaste disposal ha.
whiohi aa been A inified in 'ltion o f CAatn.go* I and s dbeen a common prantice of D0S for docaod..
fo, *leen.pfo ever ftin year@. 7h us, "It. ;.,- 4u.'.t"Ay s Th.a. tani- TeFt ~~aoto lrn thdoe rmtaISwihI
wed ago of the pond Iboar.. that motor will Caotliao Iloathing pran- Tohnue thSsersmahentin of faproaloatelyd-. fre0 t T u5n ore iton as
one ceetaemilaeot Iurther ddeansIntoethe aqnItor. Continued use attofuota"Ihstn fapo ee BDX(4 a )t
other Oroelation pesdo such a.th Col Wast. pond beside the War. hegh of general hundred fet'isI.I. oa,6t cnsnistent with

0et sad adtoaly uar antee continued leaching of subsoil prnoully 'itd eana.lI In.I the DIIoI w0E ith suggest@ a plime of
..4teei llt e ina! the eqular. Wareener the Environmental Prtcto 3.611kloiaatorg

Area pends. .1 UPprtTa tIZ .Vl.!'t
..rsm ...r fo.. Years. 4:301 14.41 This dso. In fnrthor ciarified by a

'Beane th Ineret pogratl fotnoe hiob :at*:tee D: 'owidapopalations dose liocladina Ina-The MIS5 acknowledges that, tieaus pathey andren prIr t daybidap nd roe.o:ol ae ad bob
21 unaertsinty. the impact@ *emaating from the program algo nntsin a goe etroighacl onatdmoer rmonsdrto

Idgree of uncertainty. * lIN1 :-!I Uncertainty is. howener. not ad- Sn) srcighml ap o
1.14 'dd~reood ia the sois. wind.6 approaleiatoly toar 22.5 doagree.:clekwhoi through 212.59dogr-ea). ltTho d ,oea taniti tbemoo me niemi e lyer of" *,:*,oran, all th lne.tnte dooodi the P115 e~ra 6.600 foot wh Ich as previonely cited on ly saiets ao earinerft1er'

non. I.t.n .. s!n the 0Th multiple teat. tpe bylo. thenmoer y~r
oa aeedin 1the 031,&each as flight tooting. 'hr.eft aineda a230o. Tsa T presum, l da e s o t hbem reA.e tear
aeleaeaperformed far each aspect of thea teetin inM.-.Accindiagu ms e ealuatdt

1.2 torial sad coempoen tooting. ground tootn. aetnd nldn 1279 reflect ro si e racterletice sad tho maxlace possible popuia-
OR tions areas most he need. Cad without a osea day holdup becanse the

:IM oepuzse 4"W Thie issue of not aseeeeein the ;.oniranmootai spet2,,P1l1 Of ISdsg antgaete ln.Teei agaete mdo
flight tootling In the 091S in extremely ISignitiant. This deficiency 01. dsoridn histortht turneas wllup bhee to wit ganthe based oiwngi
alI euggeste a whole range, oundlaolomed atinitie which are part Dg@sri itr htto@wl ernwt h idboigI

of Wheohle 3tratogio Defne Initiatinet but whIch hane not boos en' the right direction o that the win~d mayrnet,:hif1t to it often does.
30oaw-iedGad. N"Itithtnda g a lgeeculnry sentence satinigorta00wilnyrutetonnratrese

Itagroun toetn, le net cenored Iath 11.Thsis0ni tiao Postnlated dead: ' If en accident occurred during the 0Th or 0Th
1.2 lothat.PA to esainde any Interrelated/laiterdeOpendanti ragrarntiatss the Clatn aeclulatedoto be 35.00 to 62.000

Sactinitlee from the 313. tsspron-ro.A diecosed. prEnE na1y the %Ir"la of the "tes
311. The assiulaint :f Beryllium reloeasd during SOT? tooting doe.io feo .iio wnd :be depenen on the wind dir ootieo. idOod

1.5 etaomat .e the wen mentioned discrepancies in INtL's ileav o ter meterlgloo d.tdon,.'tMIS" 4_ ASai the foonot 'tota
layr ad tereeroewe bereclcuate. Te OCCSairdiserson'Downwind popnlation dose; restricting heanily populaited sectors from

SOTr offor onr ipida. consideration (winda appro iieettly toward 22.5 degrees clockwise
32mde ee o al domaesessemtf for the throog offers doegree..- Again thie is anbo the @nbr.
1.4ties as to all the assumptions Which Were made, what featoaras thahgs 1.9dor. `30 .
" Sol1 meal weable toeincorporate, What the calculation process was wh Stoteting 're.ir longfpaicrdawthnIhe to

essential wet deposition was net incsluded, what ohemstlerytrodietn 'Innlude portion of SteRod 22. 2. and 33.' P1Il0 12
decay If any wee calnolated. whet matoorogoadteI required to3 Th'ntrlda ithOlSfr11.sOttdedler.

33 un hemedl, ndbaathemoel bea*a : n 21dtd/eso age nthnw~o 371Ii, Thi. a a. bogu nube eobdo omh 0' missions lobk
12.2 omlemeta on torn data?1 It benign.4 The background atll ~IAea.l~S3551 Credible

oo:.,I TeP3oonolottthere I. no.... t danlen waste Ia excess :rgnment. can be sad* tha t this bacbgroond is not at all noto.r*I hut
of ~ ~ 10,0 10 i11:i1efanedasi the mesOrtion that the only high. a irect result of DOE oparations at the site and from Dfeteto

6.30 lenel waste wtilbe spent fnel. Inonsistencies In Waste hoha4ctr_ 12,4 7 1of nuclear weapons at RTS, Why is not the Conaequneao I accident11
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30 1 "Sa CT ..* yild ith den of 1.50 mrm so:9d ant -'dl capactCy. The oatin tS2-.3 mlI'on cobb: fo1"o TRU Waste stored at
nelo~~~~ e T oeyedwt ade f'. f5 0 r.ma itac h hC1 in teprr tnowich ban ardY eperianced failure

12.47 of 120 h ljamtore-!iIU'II eot ahown? ASain, anon thos o r 6.28 from snow loads in addition to RCRA niolations.
considered unaderstated as prmnional y c Ited.

fisson rodct nvetores ite in E13Appndi tale -4 et.The IC?? at NElL which the FE15 describes as a fu~y compliant
iTh iasioanlprd. n T inneraticehs citedeint 03Apnin DO'tabZle et tea%-tomt oilt I. cuyj errently in niolation of lRA and other

12.481 Ohoni ettld 'Tih practice 1a hoe p Witdhnou in h 01.101. lace The paroltion pod hoev been inenvilaltion since 1980. yet
Oletrina 0.0 lnaoatia. XiO';;Iiqot il Wibonttho otal, a.they Cr0 still in use. DO~s Wast. mAnageen prctc ofdltn

ceror cndi pre:enatio cn e caied 115.000 celyr) 2.5162.550 gallos. of high-lenel lIq. id w ft fra the
40 Flodn f te OF IoseofPlidTesI acliy lt 01.1Process Equipment Waste Inapors tor ,nIth ( 2.0 sillion neyr I
40 Mss f Fuid est failit (a IN1.1739.6176.000 gallns of f~roab water to dilute the radioactine concon-

may p hepsib ioondar Lcondtinofmis lasn th Bi ot tratinlen Is n ip lIn the percolation ponde 10 n .c~onsioa'
Riner and Birch crook coomhlaed with feilure Of waler contraf s.troc' ble. This Is 'sore dilution~ 15a the solaciont 9011t10' oii

treethe te e. 1911g.S.4I Ohis statement alone shonld die- TeIP~ ihlvl I st 1. .01A. f;R
qual ify the site duoe to the potentIal for the hydrogen tanh lornik The dC? . ,At,,Ane.1iquid *:.t :ktanhe uare Ind @*lioniof RCRA for

10.4 lie breaking as the tasks fet away. Additionally, t his floonding loho ob cnanet. as welI trotrladslmccds

3tateento. i belange. th 1 e fteR:C0 wsebnlat a 415 w.t:11E. R.WNC Sbsrfaca Disposal Area designated he romaine SOT?
SOT wst boaseitisonth sme gdinfrmtho Big Losut -Rine wat C t ann tme nor is It permitted as a RCRA Subtitle 0

flood piNo: a thner LF. nflactin nomrofidat th e RIII92a~15C raway t' let alone a Sobtitl C disposal site. That mesa*m it domes non evna
ad in wat. etleofotn otesreOadonn wy 6.6 mee t standards for monlicipoI garbage landfill.. Th. Vast. loserimas'

Tit 113staemet %ot iviteeat NRLtal Redaction facility (V RI incinerator is in niolation of ACRA tsr

ThoP31 atean tht All West* management Goiils tll inefficient and failed -momi~nsion Oytem an he major upgrade@ to
comply with applicable Federa. ,Statesand locai lows and regal -o' r nvoaino EP~o 4K3A~Scaw4d
ties& ' PiI=.i' I'Sam mnacooet in fect 003 Is under a court orderhl'ariniotinfNIAorn13bngcdned
herring additional waste ebipeets to lIElt. This court Order is the 481 The PR13 and DEIlS ar ieto h atthat Ith. INtL Is a
reemutt of a state suit agIns OCR for non-*Aeplient waste facili' .0SprudOsnpst en tha.ttnhe IC?? VC n LF r at

tiea. rea .op ischat CIRCLA cleanup process. CistensineF con V4tomnt
hsresulted from waste mioeýAAgemat at OINL. Clao t lNlL is

41 MIPA rqO:,ire ,alrosremmeoti lntor'reianedt/ lentor-dapendon .:optted to cost in Aetna. of S 2 billion.
prooe acin h nided In the 113 aseeinnt. lath th 471
ad0113 only gine brief d:ecrip1tionO of lNEL east manaisinigofthementt.fc11It~
tpebility; which, am prenionly stte is grosslz~y inmaccu~rate. A tail 617 ledpDacacntaminatl ad d romoission ntg a of th SOT siefclte'ad copat asom:~ o~ma of allnew astinities to ho undertaben enn d dpsilcotmntedsoil tra cianou ms loh ol8.9 &#@aseaod and disposal site And 0 lmen msheInnluded in the final
exlat~in fcitotobatilined most be included.in th SONT? FIIS. 6.111pbi 1 ocmnein
This isenes Ia especiaillp importent ainc a ite-w ide llL. 115 has notpulc13dumnsi.
been condotad wlote* 19`77. Many fINL f :1cii~shre benbal Tb. P115 assessment of the 001? sita an 1511. IntIdode the
since that time without going throogh the 31 proc fast. vr h followin geologic diseusaioo. 'Indinidnal basalt layers commonly

cotain nesicles. fractures, joints. and other op.ening. The basalt
4211 The 011S cite. LLV voimeos to be 1. ilo ui etoe h 0apctdoprnd tiftryaualondiesoret

t he paet 10-1Te313 1 Isiln fe0 noh fTUfclity et'.ractr alIthough litan. tboadthfn Ide monreonir
te be genereted. This eo of Itarmation 10 unacceptabla. .!io ri!r 12 1122troctb Ias. - OlO1.l2-0 ikmpbs.010aI These 61tetomt

43 D01 is misrepresenting. again, the hIP? repository fpT 9ta c eturs h i beu n istenyn thoofe geooises abiit t oesbsr

wete WIP? may nener open due to court orders blcin th a@*n fg62 eadiyturesaiTh cna ints to ha aubsufare andaft-s ait.lditytog
at the fel y priortomeigcplaecrei. Challenge. tdO theoltnc Of uh feattureso~haud diqalify l111L as a candidtot

66VIPIPs ability to %ee ma p1lnecirii eIs fie th curt Isite for the SOT? and any additional radioactine waste dumping.
1nn issuing the ben. Therefore, 001 must pnIde fr alternat
diapeoI of 315? waste should VIP? not ape. Additionall.y, oly 200Y 501' Adia~ atInity research Is incomplete. 0f115131 DOE00 continues

of oltin tILTRU waste Will be most noW?. Tha aen tat any 10.1 toidrtt stegooi risk. at the lIll.. The 9*1 mi faults
SoddiieNel TRll wast* generated by the 30?? rogram daes not hone Cshown In the recn ... o P1!~roduction Reactor Draft Environmental Impact

fslrPeetr to.t.03caim in th P113 that bINLe Tr:na- 3Stotsnet (DEIS) map. ;.51 1 -"#:1a'taII are not conetant between mapa.
6.2 wr.i Strae re m the. ClIt baa additional capac Ity forý 2 1 Fauto ha emt ytro ydsperudrte11.st n
6. amllilom Roble feat is onsubstantiated by permits for such additionalaIt hA at ye.iuydsperunrteINLiead
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then reappear on the other side of the sit.. -lro~ . h :,-,. Is Th;ore or. four rilf~t s.. d.0 th ir related fault. underlying
4.64ag 4-60 seIsmic maps are superimposed on the 1-97 V1-ev- lft~ 1311. Fro thso t tOnrtheast they arm

Zone map .ofe mark easily a". that the fals. eat. 4tn th rit :r...*.

A rift, as doflaod by %h. America. C*01g.4n1. it cnonr Art. Lost ni~er L
I, Cleg fero.tntitevitel %trough that is boundas by n~ormal 105Lenut Lentil nae*g

fau,,lts a grebeiof shglot extent. It mark% a lane Carta wr.:c, -o* Lava 1114dge Ml l 1.Half Acr
etr: ithl "oa 1f th lit h*ophir be. r:ptured, un-e u~, Ctlar Butte /Kettle Butte Beaverhead Ridge

ahs dlcti r . else ott sam by rift 0oe hav. vOoltd0c' The 1940 Final Eovironaental Impact Statement for the Special
Ctlot, Teeee a rift oee ydeiition costelae fe"t. Ve0:$.tape Separator (313) did a set -it *oelyesl of t he 11111 site

deep stated e.ee. that hve. the potential no erupt lava. 'Based on the prooimity to the INSL1 and the likelihoodofgartg

Idahea Cenernor Andrus IriticiS.d the Departeest of nrg's sSobl aetqee.th aleo ider, te b of mt*gi ec
(0011 seismic risk ae4"eeeet process. *To pro- dete ono th prooe 515 rethe re~oe troat faults loated .1o.& the
Idahe with a better understanding of the Seismic lick eeseeeoev t Letr fiao h ot Aive Lemahl.sa~d Beaevrhead Raoges l
procese. we have repeatedlIy requested tatholioal observer eta 1 ont r. apparnt @ fro Otelv aelgcloslelaea .1a itr

the paeols that are dotreog ael hac' ac~ca T o do te, e: moi eo that the Lost 310Cr. 1.5.1.I, am, Beaverhand Faultheare
the ttehe* beeo f sled amo.toteasesement proate A. cpable of producing large Iffegostudo 7-73erhuksl h
balles that .mparto staterepreoteto would pomot greter future.s

confdenc insoilntl flfdl~a. -jar.; -etailed work on the Arco olsmont of the Leen River Fault
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thIs POV1ltloorste In the basic accountability of the Isndlvldusal 'In the unlikely event of an atccident, additional laod could be loet

ahmsg off en D00's deautmeata. They must be accountable. and If as a result of the contaminatioo of soll from redlenttIve releases.
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captain Scott martford

Building I1s$

the Name, national UNeinsrin Laborstory bas 45 yeerS somicame
in nuclear safety testing. the UM mainatins a "ataf Vith
sop wi"ed recognized exporting in wawl.. reacotr design. testing
endtsafety. Thee. technical skills we Neoessary tax the valted

_____________Stat. to hawe the space Smolear PryIvegu sia w 3e .

Th. INUL baa the facilities to do Space nuclear propulsion test
alftI= rerei testing, loot-test eslyIeV. dISNeeely end

and AMceee TieOf3~m= 111 reijeSct ve materialaso future rese disposal
"a needed. All phseS of the program ouald he domes at the IBM..

Dow amob amomot AI ~Supot this ptre 50M am"W your Sugest to eosta thin

lbtme now ag iAftuo y to4 Wo suhra"1. tb~eholg at the 12 h leading ancent reneeer facility

IN* in. themin UA too.~

IhEW6m s alof model . do Umldl
WAm n n8e ae PupeeEd Ewhem

Tb em his adft ado n " omab = 5ONIft Uh.

MomL Waa
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smasmi~~4 James.*uv~u~

certified publc accoustats

AM CA. SOWN~ September 11. 199a
b ft1155

OvmbAir PowBas. TX 78235-=Db
Captain Scott Nerfordt

DwC~3b~EBuilding 1155

Iwo ndiasod d PE Imet MM 3M lmboMm~a ftWoo (STP)Brooks AM0 Texes 7e235-5000

PfW hM bWeVu 3w. 992.)sLm@V~gmk) Nee Im .my sh Dear Captain larfords
op~mm mb r The Idaho national anginsering Lebratory haa over 40 year. exegrience in

Al 7 OSRMAbW (no. Wm -- mf do h pea Nae TWM nuclear Safety teeting. the fulL maintains a staff with woriheide
13.2 lierecognized expertise in nuclear reactor deasig. testing and safety.

Pe"mpowo step D No heT No WM Theme technical ekills are necesseary for the united steted to have the
Wlhm in~dh~he~iuuk~Cihy~o spS¶huspace Nuaclear Propulsion.

of NMe% Uiw onof wib Os U.S. DONams d RaM. we hImm vomisd The INSt has the facilities to 40 mom nclear propulsion test
leomomo mm*a 6 SO a el Es OW W INO prepaeration. tooting.. poet-teat anbalysis. disaaseebly for futue" reuse

or OiPOeaI Am needed. All phee.. of the progres could he done at the
Woo~aesm~ad~d euwng. 199L.

Ws Wise 6 ~Ifs v* olO On SM groPwin nSt Ai we support mule prevgim ea anowqpng lowe soept to lete thUs

e~~~~~he ~ ~ ~ ~ ~ ~ 3 ~*a ~ i yNSenngwunl~o 
1  

eheetewy" at the =&D, the Imagng E09 neer eessr feellity is the
b) I som~e ad Bimas vited outat...

4n 61 bo sincerely,

David N. ithCertife .. b a ;hutn

em Moeala.1 ..ýSo. 5102 01 Me Fo". Was OMU neelea"e PAX el
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--- ~d gubbe accomfteate certified b eaco tat

septaneo 13. 1502a September 11, 1iwi

capteai Scott varteorda C ptein Scott Kertord:
ArcVEI APCIZIESP
mAilIeg %in Bu.ilingo 1155

shee AM5 Texas 76235-50"0 Brook. APB . Tew." 18235-5000

Doer Cartel. Zfer,d Do-r Captain. Karfoid:

The Idaho National Imgiaseiiu Idheetory bee" e 40 years experience in The Idaho national 8batinedring Lebretery hee ovr 40 years experieece in
.xaceezetetteeieg.Th EELinineia 5 BettWithW~nuci lostee Setety teeting. The JNSL mei~naeiane C 5tett with worldwide
ree9.iei~pe~i~i malee Wecte i~iqi. tstlq Cad etey.recoq lnxd expertise in nuicleer roboto deelus. teeting and sefety."W"ee technical saille are necessary f or the United Srte." to hae" the mhe.. tenchalce skills am. neceesary %or the United states to haw. the

spac" waolodr Ptequmisii. spae. ""aI".r Propualsion.

fte EIL ban the facilities to 4690. opnsnclear prepualeian test The xIiE has the facilities to do spa"e mitaler propulsiion test

preparation. testing, poet-tset earalysis. disadweshiy for future rause, preparation. teeting, poeer-ret *nalelysi. 0isee~y Car ftut.recausee
or disposal as needed. All ph""e of the piaw53m 00u1d be don" at the or disposal as needed. All ph*".s of the program could be 1,n at the

J~l. xINZ.

"i.4 pesgeM edM eee a"c sp=e ha letathi A, ee iapei thin puhpmmed a"m""a"eg "eee seppet as .le Suemh
131at Lhe IM mel0 esremek "eeLitt is th 3. towboolsgy at the REELL, the leefdial melison gemear" facility km the

Unitd S~". 1.1 Uited ftetes.

Eloosey, Sinfcerely,
sum AN COMPANY (d,~ 5NRTH ANiD COMPAMY

norrell C. Smith or-roc Shaw
certified public Accunltent Certified Public Accountant
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CITY OF IDAHO FALLS

bu A FINDSram TX 7023UM

Septembr 14. 1992

9WORM01 da Nh~ aM P03U61 P 011 PPW-lU~5,i

as So.a amine AM= OW Imlus Le ISMe in es

~ Capt.&. Scott &artford

U.3 -4Dear 
Captain Martford,

The Idaho satio~l RsLhetabrinq Laboratory has 40 year, asepaimme

TASK 72077 -V-4 VJ,,.ein nuclear safety testing. ?he to3n maintains a staff wit%
worldwide cerogoisd 4sP-9tiea is nu.clear reactor design. testing

_____ Sd af ty. "Woo technical skills Are rieesary for the anited
Ao~as/ .~ (A~f ~'A~s ~ ~ '~ 'Stt.Xto have the space Muclear propslaioa program.

Ar~~~~~J~~~~dK INEL ~ ~ ~~,5f~J~ ~ 51 has the facilities to do space sec laar propalsioo test
preparation. testiogV. poet-test analysis, disadabaly &Aa

7~7 d~a~ -~ ~ A.-. ~processing of radioactive eaterials fo, future rome.at disposal
on needed. All phaaee of the progragi could he daO5w at the £31..

7a.J., odrAA~gc A..f Wo 7 - 7-&,f Al we support this prograed sed encourage your support to locate this
13A t chnology at ths SIML. the leading metlea monaarch facility in

i'~..5W7~ ~c.J r~~ ~ ,,,~ TA~ ~theUnited states.

~ ~ £kscerly.

j a~ T.om=303 A.m..
____________________________________________________ ~j(:g ;o of Aviatihs
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David C. meob... D.D.S.. H .S.

CITy OF IDAHO FALLS d qIESSICAIS 1"1111 0AND OP ORTaOalTzCS

0430FAdLL& 4m0 B4.dm WAU Sapt. 10. 1992

Ingramer orUna
JANSm 0. pm

oarm RM milkpong~gC;,Pt,. Sitot Hartford

'I'os ta 11 7,5235-5000

The Idaho falls Usoicipasl Airport is prepared to rid Poor Capt. Nortif -4;
aopableof. eappolerting LUml dmftods for the apace Nuclear ThermalA

Prplio role"t. A I as writing this letter is support of loaIoth 5r.A&I
commercilhirtabi F alliszeo13.1chslo-as systes st the 135. ItVlsdaho

?h, Airfield iacapable of operating vioay al sitet

inawsrcla ead ailitarY arcraft. including the 11eIl/Lockheed C-S Although a, bachk&se .... is est -t swc:iostifit trasi~si. I do

Sh irfi0ld is eqnipped with so FAA own.ed sod operate the phyical foite persp :1i1. pclotcvr csdliet

Istmt lading system, has radar service, os FAA staffdofrt"scsessv the physicali f-spoto of thaid Il:

ContrI ows -ate Flight service Statica..A 
fe oecmn.a h es- seto hns

1 5 5 ~~ t -sylow Cs rie adi h.Paved pat thte 5hto
hos h.ri a airfield is capable Of 55 100troosnet operations par be.i .. tis.catse ep en sPlosat othe Osad bt oo.t
hor ars excess of correct demnad. Site live. I have newer lived i. as area behesth e. t r

ghe AirPort Is served hy iMriCaa Airlines. DeltA Air 
Peopl~clt sIao ai. fs hv eal wIthde

Lie.KoissAir amd Shyasat Air Limee. 'hrMseca o sviso 1d 5 seploy~s efrt fte5115t

capacity is the Pecuical Facilities and the carriers can quickiy ivovodh spsi to IlSE heltero jsep ef penl toa

A"a aepecity (Samts via XMre frequent achaduliag sod/or larger hsve! asoitdttoslpretprjl eha hs c iv

aircaftthe reputation for 6 ...rf....t projects to he Iseffetiest w

Cucrret air terrier 86"1-o Is with Seleig 727-200. 6w thIs ss to " lo ate itherwestisasoaf eohr the

aircraft -4. n-b. Deiavilaad peash I add 11trolinee criowistios of sIt*6.-pecose is thet of hst aek e tr..,

aithoraft. C-ret dwchadsle COWiS" abot IS flighte per day ethical orwe~tstioSt to...rds hte .. ty. efficiesty. art.
miheraatslY 1100 meate par day available.

iMWWei and Delta arei mm, the tsp three largest ostdccrthie~s to: 40. s1 5s:eiyhaedo stress, fainty

airlines is the world, and offer competitive fares throughout tw b:ia efss teodse htIeeesdes a*

thei spetM. ~rc iwe20cta a et 0 rodeasy area to recruit top peoplets a apice te Ilve aed worh.

the AC Aed Dr S tmfe n Ydest cId share with their
parnar/eae leehe Air Lime end Delta Air Lima. I 'Quid rosPecttfoiy Ask the Unsited Stere@ AirFreA olv

b Ia sinsry. the Idaho Falla ~INUILPal Airport can ti S..P.. prct to the 11site..

TindreofD daisa plaoedsec, Mhit in eA!prt of the Spaced Nuclear
IbewlPrguem roet. Thawi you for your co%.tdsrtw Steratioeere

Septemer 4. 13"2 
ceiwuvio1oa

.anasa........ .. oaeeas ...on.... c..flv. Sez O aa wa snsIS
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- PropulblonProgram
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captain Martinrd.
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e~veleosal frnamou. _____________________13.1 'dean. Y~h~~ oh ~ a Ida"o raLL.,

to or opinion. than Is almoiiitly me Scientifcally valid reastofo rtpw foat this typ of_ prjet soes oet h
__________________________________________________________cal~ty $"newrts the stinge of thin important

13. toadctiag this "njet at WIe Nwafa Tast Sit,. end I Strongly Support the project at the 13110.

rue". s cot your asupport for bringing this teohlmeoiog
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We. tte tollowtq .nderatmned citizns., reipectfu~ll dwel
Us' the gollivel-I undersigned cttl..e. resepctfully urge all *Lac t d r .pceee .tlce to: PM Tie

ail elected repYreuttltIe.s to. Sý WAN =m a.CaUYfR
tý~~we .mm= = aams or Owe To inn

m amenown r wws To m~v in~raz alims. Tom Tax PAT=. 4y m CMa is myissgi
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MA _ti LC
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01. Panels mal.e
~m 2. 1mm om5 29. 1902

~UhiVM~iCapt. Scott Hartford

Brok AmT 70235-S000

DW cp~aHuroultDear Capt. Hartfords
I -w O is slf am di = fi Sh MMI.

AS ~ gas 4owdal f om bee th he U.S. znvironmnttal Protection Agency 13FA) hall reviewed
______ th - 6 ý wA aspa"e sucsear Thermal Prpulsion (amI), program/sj~ . issued

I __ 49-6 E ida pfgaWMb 0d by the Demets- t O the Air Force (federal load) with the
Imams. - Departmnent of Energy as cooperating a=x. Our review is0?. he.provided pursuant to the National Enviromantal Poll0 Act

OVnA) *Council on Environmental Quality regulations Ioeeningad" ftftN(ZA (40s Cli Parts 1500-1944), end Section 309 of the Cleen Air
doo selaa swesUC Act. oft appreciate that the Air Force granted ZPA anl Leeftlan rS mm ati, shimoCatso RM f pest the coseing of the public Comment period, Octoberes. 1393,

W hIt C s.~ en 11 1flfll to subeit comments. spa Region 1IS' review Mee been coordinated
4.3 moo . mm. s e with legion X, since one of the sit"e evaluated for SNI is at

di U 3lgss iSwdma i mmd. the Idaho National Ingineering Laboratory; the second site being
considered is in "VgIon X, at the Saddle Mountaint Teat station

U80 Egg week for N-f SORO within the Nevade Test Site.

011 A oW o8 oI ol In the proposed program, tha Air Force, would dvlop
INs_____1_~ c*wh technolog for and teat a Particle bed reactor ("aS) propulsion~ j~systee which could Poer en advanced upper staeg rocket engine.

_______In theory this engine Could provide greater thrust-to-wsiglit a"d
efficiency In using the propellent (hydrogen) then conventional

IS ~d.os as bSP~ e *A WI propulsion systems. However. specific applications for suchi an
engine are not "secribed in the MS3. The PRO design said related

&AG*. technologies for the testing facility. lb:e the treatment
sysetm for radioactive effluent, aredecrbe on sp~aly. he
chiaracterised In the DEIS, the proposed sactionsetal thredecisions% whstbar to continue the WP program using nuclear
thermal propulsion; whether to construct end operate a MA
validation test facility; and wherei to site the test facility.

Because the DI1I provides little information on the
considerations regarting continuation of the HOWP program, and
evaluating the performance and cDeta of nuclear thermal

poullnrlotis to altsrnatives, our review focomese on the
en oe land health and "elfey logo"assaeociated With

I I proeact design end Siting. However. we do recomend that the
m4 F11 include background information on why WN would be

Iconsidered preferable to other rocket propusionM technologies,
Iand anticipated consatao tpe SMI program, am prop.sed.

Docunmen 201 Document 201

ft- hav rated this =ruoa/DUN SC-3 (enviroumental EP neutsceasNra~r Thermal Propulsion ProoramiDflEs

ceora- ----f--en Lnf oman; Mes enclosed retin Sheet).
Ruile the 0=6 46d MSgtIY describes the regulatory OA101C
melimble, to the proposal ead anticpates deseigning the facility 4 1. Although the proposed action includes the decision Whether to

- a""e tochstlegsto Comply, Specif ied of design and continua the SNIP program, the DIS does not explain the
2 P f5 5Have mtyet bea determined. from a regulatory rationMe Isfor pursuing for this technology in comparison to a -no

peropsetive ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ,I e eietatefaiiy tcmywiht5aio" lernative which Would eSares Use of other propulsion
NetlasiNeleiemSte SONd fteSaardess Air Pollutants; a tehnoloies. The rEIS should provide additional background ong amt to Bento eat beb ebtIaid fram WSA unless forecast 24the historical development of nuclear powered rockets and should

misles &avoid tell below the permit threshold. at a meeting 24explain the rationale for considering nuclear thermal propulsion
with mA is inse 19.. theseprmn fae niae technology *as an alternative to other propulsion technologies. A
that It santends to only for a peti esifsiio lvlsraSummary of other propulsion technologies which can reasonably be
set amii~sd to aone" the thesod. assused for future use should be included in the -no action"

S Additiesally. the M31 dadge not address the guesto ofatentie
in"Sap.dm Ranedln ot the" level rediosctive fois used in 5 Among the overall purposes of the action. the DEIS cites
the reastose for the =ssb-eRU and full."acal, es fecilitiOe. reducing cost.of military operations (p.i1-3) and developmsent of

:: =JZ 't M a " e i nf. n onogla handling 2.5 (p. 1-4). No documentation of ptnilcost effectiveness of
matri afer se t ftel faiity, h proposed technology isprovided. however. The rZIS should

centea arthted provide information on proj*Cted costs of proposal and explain
how cost of nuclear thermal propulsion compares with other

plglWdoal o SNaprtuaity to review this Mot. Shen the propulieon options.
as fldwith VA Seadoeartsere PIOSse also send two

copies eachi to WA RegimenX (mwvroMWantl Rvsluation Branch) and 6 2. The nuclear reactors in the PIPET (sub-scal*l facility and
theOn&is of Fedra Activities USgisa IN. If you wish to ground test articles (GTE) Will involve high-level radioactive

die~~~ Ohm ceetsf -te. Wiesao mall me at 415-744-1569, materials. Although the 0EIS addresseas assembly. handling and
ONrNN have year conff estt Carolyn Vale (41S-744-1580). transportation of this material, there is virtually no discuasion

of the fat* of fuel elements after testing has been completed.
for example, the DEIS observes that w(a~fter the lest teat of a

Si * series, the PIPET canister assembly Containing fuel elements
Would be removed for interim etorage on sits and possible

6.31 transport off sits for further examination or disposal" (p. 2-
10):. Inlter sections (see Pp. 4-45-49 and APP41ndiX 3) the DEI0

"eus " that irradiated fuel elements will be transported beck

Offie a extrna affirsare analyzed, but there is no further discuasion of the fate of

TheZS ms rvd stor informtion on how the fuel elements
for he IPETandCTEwould be handled (reprocessing. storage,

dispoal) ccoring o Crrent programs end plane,. after

melin1 2. According to the DEIS, computer modeling studies -indiraet
that applicable regulatory limits are never sexceeded either001047 during normal operations, or as a result of Credible accidents"93-301(p. 4-2S). These modeling studies appear to have dealt with1.4reactor operations and transportation of radioactive mtatrials;euSol rs - a 811g however, it is not clear that the 0915 has taken Into account1wyqt , Wa" potentia e ffects of failures in the eff luent treatment systemN"%a2M" D ashington, D..(T)adeegnyventing. For e31SIOpl what is the potential
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APPENDIX A
GLOSSARY OF TERMS AND ACRONYMS/ABBREVIATIONS

GLOSSARY OF TERMS

Aerselbe. Release of solid or liquid materials to a gs stream as small suspended particles. The
particles ae created *,rough the addition of considerable energy (heat, mechanical, etc.) to the
material being aerosolized. The particulates which are created can generaly be tapped using
appropriate filter media to "clean" the gas stream.

AIDOS--PC. A c methodolOgy for estimating environmental concentrations and dose
to man from airbome releases of radionuclides. This model is approved by EPA for use in
demonstrating compliance with ar quality standards.

Amblent Air Guality beidards. Standards established on a federal or state level which define the
limits for airborne concentrations of designated criteria pollutants (nitrogen dioxide, sulfur dioxide,
carbon monoxide, lead, ozone, and particulate matter [PMoJ).

As Low As Reasonably Achievable (ALARA). An approach to radiation protection to control or
manage exposures (both Individual and collective to the work force and general public) as low as
reasonable social, technical, economic, practical, and public policy considerations permit. ALARA
is not a dose limit but a process, which has the objective of dose levels as far below applicable
limits as reasonably possible.

Atmospheric Dispersion. The process of air pollutants being dispersed In the atmosphere by the
wind that clares the pollutants away from their source and by turbulent air motion that results
from solar heating of the earth's surface and air movement over rough terrain and surfaces.

Attainment Area. An area that has been designated by the U.S. EPA and the appropriate state air
quality agency as having ambient air quality (levels below the ceiling levels defined under the
National Ambient Air Quality Standards (NAAOS)J.

Ba•kground Radiadoin. Ionizing radiation present in the environment from cosmic rays and natural

sources in the earth; background radiation varies considerably with location.

beellne. The existing hacterization of an area under no-project conditions.

Bunlnat Cases. Those credible scenarios, events, and accidents which have been identified as
producing maximum environmental impacts and which, therefore, provide the basis for quantified
estimates of the maximum credible consequences associated with this proposed action.

CAP-4S. A computational methodology for estimating environmental concentrations and dose to
man from arborne releases of radionuclides. This model is approved by EPA for use in
demons•uating complience with Air Quality Standards.

Corllable (or Controlled) Area. Those areas where trained red-safe monitors are available, where
comnco are effective (where the exposure of each Individual can be documented), where
people can be expected to comply with recommended remedial action, and where remedial actions
against uptake of radlonuclides In the food chain are practicable.
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Contrd Fadty. The control facility is an earth-covered reinforced-concrete building in which the
PUR validation "s activities would be controled and mnitored. Other projected activities
performed from the control facility include access control to the test station.

Coolant. A substance, either gas or liquid, circulated through a nuclear reactor or processing plant
to remove hea.

Core Riease Fraction. That fraction of the Fission Product Inventory released from the reactor
core during either normal operation or during accidental relese.

Core Releae. The quanity of radionuclides released from the reactor core. The result of the
Fission Product Inventory and the Core Release Fraction.

Cosmic Ray. Electrons and the nuclei of atoms, largely hydrogen, that impinge upon the earth from
al directions of space with nearly the speed of light. Also known as cosmic radiation; primary
cosmic rays.

Council on Environmental uhality (CEO). Established by the National Policy Act (NEPA), the CEO
consists of three members appointed by the President. CEO regulations (40 CFR Parts 1500-1508,
as of July 1. 1986) described the process for implementing NEPA, including preparabon of
enviromental assessments and environmental impact statements, and the timing and extent of
public participation.

Critical Assembly. An assembly of sufficient fissionable and moderator material to sustain fission
chain reaction at a low power level.

Criticality. An expression of the ability of a fission reaction to sustain itself, based upon the
change in numbe of neutrors engaging in the fission reaction, with each such neutron being
responsible for a fission event. Since not all neutrons result in a fission event (some escape or are
absorbed without resulting in a fission event), a self-sustained reaction requires that enough
neutrons am produced in the fission events to sustain the reaction rate after accounting for losses.
Such a balanced, equilibrium situation is referred to as critical reaction, which is self-sustaining
(doesn't need an outside neutron source) and stable (the fission rate is neither Increasing nor
dropping off). A reaction which is subgtial is producing insufficient neutrons to offset neutron
losses; hence the reaction rate will drop off if an outside source of neutrons is not present (this is
the case during reactor shutdown and power reductions). A reaction which is Suglica1
produces more neutrons than are lost. This allows an increase in the reaction rate (such is the case
during reactor start-up or power increases). Magnitudes of "subs and "super" criticality are often
expressed using nmxdiers such as "highly supercritical" (the reaction rate is increaing at a Ier
rapid rate (eg.., an atomic bombi) or "slightly subcritical" (the reaction rate is decreasing very
slowly).

Cryogenic Fluids. Those fluids that are below a temperature of 150 K. In the context of this EIS,
cryogenic fluids incklde lu hydroge and liquid oxygen.

Cryogenic Hydrogn. Hydrogen at temperatures below 150 K, which has been transformed from a
gas to a liquid. Cryogenic hydrogen may be used as both a coolant and propellant.

Cuturad Rsources. Any building, site, distict, structure, object, data, or other material significant
in history, wch mcture, archaeology, or culture.
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Cumual&ve Effects. The aggregation of project included effects within the project's Region of
Influence. The term cumulative has also been used to denote aggregated effects over several years
as against net effects In a given year.

Daest. A fine-grained extrusive igneous rock consisting of Plagioclase and quartz minerals,
together with either hornblende, biotite (mica), or pyroxene.

Decmmissioning. The permanent removal from service of the surface facilities and components of
the validation test facility.

Decontamination. The removal of unwanted material (especially radioactive material) from the
surface of or from within other material.

Deflagratlon. Combustion in which the flame speed is below the speed of sound.

Detonation. Combustion in which the flame speed is above the speed of sound.

Dewar. A double-walled glass or metal flask container that is well insulated with a vacuum in the
annulus. It is used for storing liquified gases and hot or cold fluids. Large vessels are used for
truck and rail movement of liquified gases.

Disturbed Area. Specific land area which has had its surface altered by grading, digging, or other
activities related to construction.

Dose Commitment. Dose commitment is that total radiation dose equivalent, internal or external In
origin, to the whole body or specified part of the body, that will be received during the 50-year
period following the release of radioactive material to the specific environment. Dose quantities
that apply to the "Wole Body" shall also apply to the head and trunk, active blood-forming organs,
gonads, and lens of the eyes. Dose quantities that apply to "Q.Other Olga shall apply to those
organs not specified above.

Dose Equivalent (H). The product of absorbed dose (d) in reds in tissue. a quality factor (Q), and
other modifying factors (N). Dose equivalent (H) is expressed in units of rem.

EffMlnt. Waste material discharged into the environment. In the case of this EIS, the major
effluent of concern is that produced by the testing of the ground test articles.

Effluent Treatment System (ETS). A system designed to remove fission contaminants generated as
a result of ground testing activities. The ETS would be designed to treat radioactive particulate,
iodine, and noble gas releases.

Emission Factor. The rate at which a pollutant is emitted from a point, line, or area source.

Endangered Species. A species that is threatened with extinction throughout all or a significant
portion of its range. Defined by the Endangered Species Act, as amended (16 USC 703 at seq.).

Engine Nozzle. The orifice through which hot propellant is ejected to initiate thrust.

Engine ntegration Test (EIT). A test designed to demonstrate the propellant management system
without an operating reactor in the loop. Heat would be generated by combusting hydrogen In an
oxygen-rich environment.
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EnvironmentMa Radletion. The summation of all naturally occurring and man-induced radiation
exposures an individual residing in a region receives. This includes the contributions of background
radiation (cosmic rays, terreatrial radionuclidea and internal radioisotope deposition), radon, medical
and dental x-rays, global nuclear weapons fallout, consumer and industrial products, and air travel.

Ephemeral. Lasting for a day or less.

Eplcenter. The point on the earth's surface directly above the focus of an earthquake.

ETS Release Fractions. The fraction of radionuclides sent to the ETS that is released from the ETS
without being treated or trapped.

Exposure rate (XW. The exposure per unit time.

Fisson Product Inventory. Those radionuclides created within the reactor core during operation as
a direct result of the fission process.

Frt. A concentric metal cylinder that acts as a supporting structural member while being
sufficiently porous to allow gas to flow through. In the PBR fuel element design, a *cold" frit is
maintained at low temperatures and is used to control flow and pressure drop. A "hot" frit
operates at high temperatures and forms a companion cylinder to the cold frit, confining and
supporting the fuel - .

Fuel Element. The smallest structurally discrete part of a reactor or fuel assembly that has nuclear
fuel as its principal constituent. The term fuel element is a general term and a more precise term
such as fuel pellet, plate, rod, pin, cluster, bundle, subassembly, or assembly should be used.

Fuel Kernel. The center of a fuel particle which contains the enriched uranium.

Fuel Particle. A tiny microsphere that contains fissile material. It consists of either a kernel of
highly enriched uranium carbide, concentric carbon layers of varying densities, and one or more

Ful-d4ale Facility. The sub-scale facility expanded to accommodate the EIT, mini-OTA, and GTA
testing activities. Additional upgrade from the sub-scale facility includes additional testing cells,
coolant storage and control instrumentation.

Gigawat A unit of power equal to 1 billion watts.

Ground Test Articles (GTAs). A series of up to ten reactors which, as they are tested, gradually
approach the desired prototypic conditions. The mini-GTAs are sub-scale test articles while the
GTAs are full-scale test articles.

Halogems. Any of the elements that form part of group VII A of the periodic table and exist in the
free state normally as diatomic molecules; these include fluorine, chlorine, bromine, iodine, and
astane.

Hot Hydrogen GOe Generator. A unit that produces hot hydrogen gas (approx 2,700 K; 2,430 C)
by combusting hydrogen in an oxygen-rich environment. The hot hydrogen gas generator is used
as part of the Engine Integration Test.
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Inversion. A reversal of a normal atmospheric temperature gradient, causing increasing
tempetures with height.

Ionfg Radiation. Radiation that can displace electrons from atoms or molecules, thereby
producing Ions.

Irreversible and Iretrievable Commitment of Resources. Involves land areas committed during
operation, funding for construction and materials, chemicals, and water that would be consumed
during construction and operation and would be unable to replace.

Isotope. Atoms of an element that contain the same number of positive nuclear charges and have
the same extra-nuclear electronic structure, but differ in the number of neutrons.

Joule. A unit of energy of work equivalent to 1 watt per second, 0.737 foot-pound, or
4.18 calories.

Kelvin (K). A temperature scale that designates absolute zero as 0 K(-2730C).

Land Disposal Restrictions (LDR). Hazardous wastes which are subject to restrictions for land
disposal as identified and defined in 40 CFR Part 268.

Latent Cancer Fatality (LCF). A death from cancer which is attributed to exposure to ionizing
radiation.

Low-Level Waste (LLW). All radioactive waste not classified as high-level waste, spent nuclear
fuel, transuranic waste, uranium mill tailings or Mixed Waste. LLW can contain transuranic
nuclides in concentrations not greater than 100 nanocuries per gram.

MELCOR Accident Consequence Code System (MACCS). A gaussian-diffusion computational
methodology for estimating environmental concentrations and dose consequences to man from
airborne releases of radionuclides. This model was developed by Sandia National Laboratories.

Maximally Exposed Individual (MEl). The hypothetical individual receiving the highest potential
dose (the MEI dose) as a result of a radiological release, or series of releases. The MEI dose is
calculated from the sum of all release-related external and internal exposures received during a
fifty-year period following the release, based upon the presence of the hypothetically exposed
individual at the location where the highest exposure occurs for the etire fifty-year exposure
duration. The MEI dose is used for comparison with regulatory (NESHAP) requirements for airborne
releases of radioactive material.

Meguoule. A unit of energy equal to one million joules. Work performed when power is expended

at the rate of 1 megawatt for 1 second.

Megawatt. A unit of power equal to 1 million watts.

Mesozoic. A period of geologic time extending from about 245 million to 66 million years ago.

Mihirem. A fractional unit of a rem. 1 millirem = 1/1,000 rem.

Mini-GTA. The sub-scale test article tested prior to the Ground Test Article (GTA).

Mitigation. Methods to reduce or eliminate adverse project impacts.
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Mixed Wasts. Waste containing both radioactive and hazardous components as defined by the
Atomic Energy Act and the Resource Conservation and Recovery Act, respectively.

Nationa Environmnental Policy Act INEPA). Public Law 91-190, passed by Congress in 1969. The
Act established a national policy designed to encourage consideration of the influences of human
activities (e.g., population growth, high-density urbanization, industrial development) on the natural
environment. NEPA also established the Council on Environmental Quality. NEPA procedures
require that environmental Information be made available to the public before decisions are made.
Information contained in NEPA documents must focus on the relevant issues in order to facilitate
the docision-making process.

National Piorities List (NPL). A list of sites (federal and state) that contain hazardous materials that
may cause an unreasonable risk to the health and safety of individuals property, or the
environment.

Nnattalm ent Area. An area that has been designated by the U.S. EPA and appropriate state air
quality agency as exceeding one or more National Ambient Air Quality Standards.

Normal Operation. The range of full-power operation conditions that can be achieved when
seasonal variations in ambient conditions are taken into account.

Nuclear Element Tests (NET). A series of tests designed to demonstrate the integrity and
performance of fuel element designs under conditions of high temperature and moderate hydrogen
flow.

Operational Boundary. The operational boundary is the reactor building (or the nearest physical
personnel barrier in cases where the reactor building is not a principal physical personnel barrier)
where the reactor chief administrator has direct authority over all activities. The ares within this
boundary shall have prearranged evacuation procedures known to personnel frequenting the area.

Orbital Transfer Vehicle (OTW). An OTV can be thought of as a reusable, space-based tugboat.
Once deployed in low earth orbit (LEO), an OTV would be sent to retrieve/return a satellite in a
higher orbit not accessible by the space shuttle or space station. Such a capability would allow
LEO repair and servicing of expensive military satellites which are currently disposed of due to
failure and/or depletion of on-board, station-keeping propellant. This leads to reduced launch costs,
less space debris, and an improved amortization of military space-based assets. After use, the OTV
would be reserviced by astronauts for a future retrieval mission. Because OTVs require a nearly
permanent human presence in LEO, they have not been used. OTVs only become attractive with a
robust space transportation system, including routine human access to space. OTVs would operate
at thrust levels comparable to a launch vehicle third stage (10-50 thousand pounds).

ORIGEN. An acronym for ORNL Isotope Generation. ORIGEN-2 is the second generation of the
code.

Particle Bed Reactor Integral Performance Eement Test (PIPET). A series of tests designed to
demonstrate the reactor fuel elements operation at prototypic power densities, temperatures,
pressures, flow rates, and power durations.

Particle Bed Reactor (PBR). A nuclear reactor fueled by elements comprised of small microspheres
placed in an annulus formed by a cold and hot frit. The reactor is cooled by cryogenic liquid
hydrogen.
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Posqui Stablity Class. Stability classes ranging from A (extremely unstable) through
F (Moderately Stable) indicate the turbulent nature of the atmosphere. Extremely unstable
conditions enhance diffusion (generally reducing pollutant concentrations) while moderately stable
conditions Inhibit diffusion and pollutant dispersion.

Plume. The elong&ted pattern of contaminated air or water originating at a point-source mission,
such as a smokestack, or a waste source, such as a hazardous waste disposal site.

Population Center Distance. The distance from a power or testing reactor to the nearest boundary
of densely populated center containing more than 25,000 residents (see 10 CFR 73.2).

Production Reactor. A reactor whose primary purpose is to produce fissile or other materials or to
perform irradiations on an industrial scale. Unless otherwise specified, the term usually refers to a
plutonium-proc.jction reactor. Reactors in this class include fissile material production reactor,
isotope-production reactor, and irradiation reactor.

Protected Area. An area encompassed by physical barriers to which access is controlled (see
10 CFR 73.2).

Ouatemary. A geologic period of the Cenozoic era extending from about 1.6 million years ago to
the present.

Radioactive Waste. Materials from nuclear operations that are radioactive or are contaminated with
radioactive materials, and for which use, reuse, or recovery are impractical.

Radioactivity. The spontaneous decay or disintegration of unstable atomic nuclei, accompanied by
the emission of radiation.

Radioisotope. Nuclides of the same element (same number of protons in their nuclei) that differ In
the number of neutrons and that spontaneously emit particles or electromagnetic radiation.

Reactor Control. Safety rods, control drums, or other mechanisms used to control the fission
process within a reactor.

Region of Influence. The geographical region which would be expected to be affected in some way
by the proposed action. Generally, a region of influence is defined for each resource area
associated with a proposed action.

Rem. Unit of exposure to biological material calculated by multiplying the dose (in rads) by a
quality factor which accounts for the biological effectiveness of the type of radiation producing the
exposure.

Remote Inspection and Maintenance System. Inspection and maintenance of radioactive or
contaminated equipment by means of a manipulator or robot.

Rhyolte. An extrusive igneous rock similar in composition to granite, but with much smaller crystal
sizes (finer-grained), and often showing characteristics of flow.

RSAC-4. A gaussian-diffusion computational methodology for estimating environmental
concentrations and dose consequences to man from airborne releases of radionuclides. This model
was developed at the Idaho National Engineering Laboratories.
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Hurd Zone. A rural zone Is a sparsely populated but not directly controlled area or neighborhood

where evacuation of all personnel can be achieved in loss than 2 hours using available resources.

Sintering. Process for heating alloys to a temperature less than the melting point.

Site Boundary. The site boundary is that boundary, not necessarily having restrictive barriers
surrounding the operations boundary, wherein the reactor administrator may directly initiate
emergency activities. The area within the site boundary may be frequented by people
unacquainted with reactor operation.

Site-Specific. Characteristic of a geographically defined location that may vary considerably fromcharacteristics of adjacent locations or the characteristics of a larger area within which the location
in questions is contained.

Sold Wastes. Waste material that is an essentially in a dry, solid form. Waste may include well-
drained containers or liquids which have been entrapped or otherwise solidified so that they will
retain their solid form without the presence of free liquids during handling, transportation, storage,
or disposal. Viscous waste material is determined to be a solid by testing in accordance with
American Society for Testing Materials Standards D4359, "Standard Test Method for Determining
Whether a Material Is a Uquid or a Solid."

Source Term (System Release). The quantity of radionuclides released from the test system to the
environment during either operational or accidental conditions. The Source Term is the product of
the Fission Product Inventory, the Core Release Fractions, and the ETS Release Fractions.

Special Nuclear Material. Plutonium, uranium-233, uranium enriched in the isotope 233 or in the
isotope 235, and any other material which the NRC, pursuant to the provisions of Section 51 of
the Atomic Energy Act of 1954, determines to be special nuclear material.

Specific Implse U.). Specific impulse is a measure of the effectiveness of a rocket engine and is
exprssed in units of time (seconds); it represents the capability of generating a unit of force
(pounds) for a given period of time (seconds) for a unit of propellant weight (pounds).

Subciticl. See Criticality.

Sub cale Facility. The first phase of the ground test activity that is intended to accommodate the
PIPET testing. The sub-scale facility would include a control bunker, data acquisition and
Instrumentation/control systems, a receiving and assembly facility, a test cell, a coolant supply
system, an effluent treatment system, a remote inspection and maintenance system, roads and
services, and safeguards and physical security.

Superiticl. See Criticality.

SFecal uisds Process. One of three processes used to create fuel kernels. This process
involves the deposition of zirconium into a porous uranium-carbon kernel. Supercritical fluids are
non-wetting dense gases and are obtained by controlling temperature and pressure in a controlled
reaction chamber. They are used to carry the zirconium carbide precursors into the fine porosity of
the kernel.

Dhermolminesnt Radiation Dosimeters. These instruments measure ionizing radiation exposures
from natural radioactivity in the sir and soil, cosmic radiation from outer space, fallout from nuclear
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wepn tests, radioactivity from fossil fuel burning, and radioactive emissions from site operation
and other industrial processing.

Threatened Species. A species that has the potential to become endangered. Defined by the
Endangered Species Act, as amended 116 USC 703 et ssq.).

Thust-to-Woight Ratio. A measure of the performance of a rocket engine; it is tho thrust produced
by the engine divided by the woight of the engine and propellant.

Transuranic Waste (TRUW. Radioactivo waste containing alpha-emitting radionuclides having an
atomic number greater than 92 and half-lives greater than 20 years in concentrations greater than
1o0 ncl/o.

Tuff. A general term for solidified pyroclastic (volcanic) rocks. Often refers to lithified volcanic ash
or sand particles. A welded tuff is a glass-rich pyroclestic rock that has been hardened by the
welding of the glass particles from its own heat.

U-235. A fissionable isotope of uranium.

Uncontrolled Area. See Controllable Area.

Upper Stage. The second or third stage of a space launch vehicle. Depending on the mission, it
will ignite either in the upper reaches of the atmosphere or in LEO. On a two-stage launch vehicle,
the upper stage delivers the payload to LEO while a three-stage vehicle uses the upper stage to
deliver the payload to geosynchronous orbit (GEO) or an earth escape trajectory. Typically, upper
stages operate between 10 and 100 thousand pounds of thrust, depending on launch vehicle and
stage. Current chemical propellant upper stages are expended after use.

Urban Boundary. The nearest boundary of a densely populated area or neighborhood containing
population of such number or in such a location that a complete rapid evacuation is difficult or
cannot be accomplished within 2 hours using available resources.

Vaporize. Release of solid or liquid materials to a gas stream as gaseous material. Such a release
requires the addition of considerable energy (usually extreme heat), especially to any solid materials
being vaporized. Filter media are ineffective at trapping and separating the vaporized (gaseous)
material from the rest of the gas stream.

Wetlands. Those areas that are inundated or saturated by surface or groundwater at a frequency
and duration suffrcient to support, and that under normal circumstances do support, a prevalence
of vegetation typically adapted for life in saturated soil conditions. Wetlands generally include
swamps, marshes, bogs, and similar areas.
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ACRONYMS AND ABBREVIATIONS

AADT average annual daily traffic
AFR Air Force regulation
ALARA as low as reasonably achievable
ANL-W Argonne National Laboratory West
ANS American Nuclear Society
ANSI American National Standards Institute
APE area of potential effect
ARA Auxiliary Reactor
ARCHIE Automated Resource for Chemical Hazard Incident Evaluation
ASME American Society of Mechanical Engineers
B&W Babcock and Wilcox
BLM Bureau of Land Management
BP before present
BWMF Bulk Waste Management Facility
C centigrade
CAA Clean Air Act
CEQ Council on Environmental Quality
CERCLA Comprehensive Environmental Response, Compensation and

Liability Act
CFA Central Facilities Area
CFR Code of Federal Regulations
CONUS continental United States
CP-1 Control Point 1
CSS coolant supply system
CTF Contained Test Facility
dBA adjbsted decibel
DEIS draft environmental impact statement
DOD Department of Defense
DOE Department of Energy
DOE/NV Department of Energy Nevada Field Office
DOT Department of Transportation
DRI Desert Research Institute
DSB Defense Science Board
E-MAD engine maintenance and disassembly
EIS environmental impact statement
EIT engine integration test
EM Environmental Restoration and Waste Management
EOC Environmental Operations Center
EPA Environmental Protection Agency
ESAAB DOE Energy Systems Acquisition Advisory Board
ETS effluent treatment system
FEIS final environmental impact statement
FRMAC Federal Radiological Measurement and Assessment Center
GH. gaseous helium
GH2  gaseous hydrogen
GTA ground test article
HEPA high efficiency particulate air
I&C instrumentation and control system
ICPP Idaho Chemical Processing Plant
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INEL Idaho National Engineering Laboratory
0 specific mpuls

K Kelvin
kPa kilopascal
kV kilovolt
LCF latent cancer fatality
LDR land disposal restriction
LH2  liquid hydrogen
LLW low level waste
LN2 Ilquid nitrogen
LOX liquid oxygen
MACCS MELCOR Accident Consequence Code System
MEI Maximally Exposed Individual
mgjI milligrams per liter
MGD million gallons per day
MPg megapascals
mrem milliroentgen equivalent man (millirem)
mrem/yr millirems per year
MSL mean sea level
MVA megavolt amperes
MW megawatts
MWMU mixed waste management unit
NAAQS National Ambient Air Quality Standards
NCRP National Council on Radiation Protection
NEPA National Environmental Policy Act
NESHAP National Emissions Standards for Hazardous Air Pollutants
NFPA National Fire Protection Association
NOAA National Oceanic and Atmospheric Administration
NOI Notice of Intent
NPL National Priorities List
NRC Nuclear Regulatory Commission
NRDA Nevada Research and Development Area
NRF Naval Reactor Facility
NTS Nevada Test Site
ORNL Oak Ridge National Laboratories
OSHA Occupational Safety and Health Administration
PBF Power Burst Facility
PBR particle bed reactor
PEIS Programmatic Environmental Impact Statement
PIC premurized ion chamber
PIE post-irradiation examination
PIPET particle bed reactor integral performance element test
PM10 particulate matter less than 10 microns in diameter
PSD prevention of significant deterioration
Psi pounds per square inch
RCRA Resource Conservation and Recovery Act
ROD Record of Decision
RWMC Radioactive Waste Management Complex
RWMS Radioactive Waste Management Site
SAR safety analysis report
SER safety evaluation report
SARA Superfund Amendments and Reauthorization Act
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SHPO State Historic Preservation Officer
SMTS Saddle Mountain Test Station
SNL Sandia National Laboratories
SNTP Space Nuclear Thermal Propulsion
SRS Savannah River Site
SST safe, secure transport
TAN Test Area North
TRA Test Reactor Area
TRU transuranic
UBC Uniform Buldfi Code
UGT underground test
USC United States Code
WIPP Waste Isolation Pilot Plant
WROC Waste Reductions Operations Complex
WSNSO Weather Service Nuclear Support Office
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SYMBOLS OF ELEMWNS/CHEMICALS

AC Actinium
Aq Silver

Al Aluminum
Am Americium
As Arsenic
Be Barium
Be Beryllium
Or Bromine
C Carbon
Cd Cadmium
Ce Carlum
Cf Californiumn
Co, Cobalt
CO Carbon monoxide
Ca Cesium
Cu Copper
Dy Dysprosium
Er Erbium
Eu Europiumn
Go Gallium
Gd Gadoinium
Go Germanium
H Hydrogen
Ho Holmium
I Iodine
In Indiumn
Kr Krypton
La Lanthanumn
Ma Magnesium
Mo Molybdenum
Na Sodium
Nb Niobium
Nd Neodymiumn
NO. Nitrogen oxides
NO, Nitrogen dioxide
Np Neptuniumn
0X Oxygen
03 Ozone
Pa Protactiniumn
Pb LOad
Pd Palladium
Pmn Poeium
Po Polonium
Pr Praseodymiumn
Pu Plutonium
Rb Rubidiumn
Rh Rhodiumn
Ru Ruthenium
Sb Antimony
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so Solenkum
Sw Silicon
Smn Samarium
Sn Tin
503 Sulffw doxide
Sr Strontium
Tb Terbium
TC Technetlum
TCE Trchworo~thybne
To Telluimn
Th Thorium
U Uranium
Xe Xenon
Y Yttrium
Zn Zinc
Zr Zirconium
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NOTICE OF INTENT
TO PREPARE AN ENVIRONMENTAL IMPACT STATEMENT

SPACE NUCLEAR THERMAL PROPULSION PROGRAM

The Department of the Air Force is conducting the Space Nuclear Thermal Propulsion (SNTP)
Program to develop the technology for a nuclear thermal propulaion avatemn. The SNTP Program
Office at Phillip Laboratory, Kirtland AFB, NM Is managing pogram activities and intends to study
the environmentel issues associated with the SNTP program. To this end, the Air Force Center of
Environmental Excellence (AFCEE) will prepare an Environmental Impact Statement (EIS) for uaa in
the decalnmk ing procqm.

Successful developrnent of nuclear thermal propulsion system technology would allow future
conaderatom of the acquisition of a cost-effective rocket to support national defense and civil
space missions.

SNTP Program decisions to be made include: a) whether or not to continue the SNTP program
through the developnt of nuclea thermal propulsion technology; b) whether or not to construct
and operate a ground test facility; and c) where to locm the ground test facility If the program Is
to continue. Decisions on whether to build a rocket for flight testing and the acquisition of
operational rockets ae not included In the proposed action; these decisions are not part of the
SNTP technology development program.

The SNTP ground test facility is proposed to be located at either the Nevada Test Site or the Idaho
National Engineering Laboratory.

Scoping will be conducted to identify environmental concerns and issues that need to be addressed
in the EIS. The EIS will assess the issues pertaining to the decisions to be made. Two pubic
acoping meetings will be held as pert of the process (one each In Los Vega, NV and Idaho Fal.
ID) to detemine the environmental issumes nd concerns that should be addressed. The scoping
meetings are tentatively scheduled for April 1992. Notice of the exact time and place of the
meeting will be published in the news media.

Public inpu and comments ae solicited concerning the environmental aspects of the proposed
program. To assure the program office will have sufficient time to fully consider public inputs on
issues, written comments should be mailed to ensure receipt no later than May 15, 1992.

Comments concerning the proposed project or the EIS should be addressed to:

Lt Col Gary Baumgartel
Director of Environmental Planning

AFCEE/ESE
Building 1155

Brooks AFB, TX 78235-5000
(512) 536-3907
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FINAL ENVIRONMENTAL IMPACT STATEMENT MAILING LIST

Federal Agencies - National HO AFMC (I)/CEVC
Attn: Lynn Engelman

Advisory Council on Historic Preservation Building 266
Attn: Don Kilma, Director Wright-Patterson AFB, OH 45433
Office of Project Review
1100 Pennsylvania Avenue, NW, #809 HO USAF/CEVP
Washington, DC 20004 Attn: Mr. Jack C. Bush

The Pentagon, Room 5D381
AEDC/SDEV Washington, DC 20330-5130
Attn: Bill Dunne
100 Kindel Dr., Suite B-314 Innovative Technology Applications
Arnold AFB, TN 37389-2314 Department 6515

Attn: William H. McCulloch
AFCEE/ES-S Sandia National Laboratories
Regional Compliance Office Albuquerque, NM 87185
Attn: Phil Lammi
630 Sansome Street, Room 1316 J-DO, MS-F670
San Francisco, CA 94111 Attn: Dr. Mike Hynes

Los Alamos National Laboratory
Brookhaven National Laboratory Los Alamos, NM 87545
Attn: Mr. Walter Kato
Building 197c Los Alamos National Laboratory
29 Cornell Drive Attn: Susan Voss
Upton, NY 11973 SM30 Bikini Rd.

Los Alamos, NM 87545
Capt Lonnie Manning
SAALC/EMP Mr. Paul Klock
Kelly AFB, TX 78241 30 SPW/XPR

Vandenberg AFB, CA 93437-5000
Center for Environmental Health and
Injury Control (P29) National Aeronautics and Space
Special Programs Group Administration
Centers for Disease Control Attn: John S. Clark
Atlanta. GA 30333 Lewis Research Center

Mail Stop AAC-2
Dot 1, AFSA/SE 2100 Brookpark Road
Attn: Col. Matson Cleveland, OH 44135
Kirtland AFB, NM 87117

National Aeronautics and Space
Headquarters Administration
Environmental Protection Agency Attn: Bonnie Kaltenstein
Office of Federal Activities (Mail Stop A-104) Lewis Research Center
Attn: Bead Young Mail Stop AAC-2
401 "M" Street, SW, Room M-2119 2100 Brookpark Road
Washington, DC 20460 Cleveland, OH 44135
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National Technical Information Service U.S. Department of Energy/NE-50
5285 Port Royal Road Attn: Mr. E. Wahlquist
Springfield, VA 22151 19901 Germantown Rd.

Germantown, MD 20874
Phillips Laboratory
Attn: Charles D. Harmon U.S. Department of Energy/EH-252
3750 Lowry Ave SE, Bldg 423 PL/VT-X Ann: Mr. Robert Strickler
Kirtland AFB, NM 87117-5777 1000 Independence Ave., SW

Washington, DC 20585
Sandia National Laboratories
Organization 6513, Building 962, Room 2402 U.S. Department of Energy/NS-20
Attn: Mr. George Allen Attn: Mr. Andrew Marchese
Albuquerque, NM 87185 19901 Germantown Road

Germantown, MD 20874
Space Systems Division/CEV
Attn: John Edwards U.S. Department of Energy/DP-9
2400 El Segundo Blvd. Attn: Mr. Tim Pflaum
Bldg. 130 Rm 1190 1000 Independence Ave., SW
Los Angeles AFB, CA 90245 Washington, DC 20585

USAFWTC/JAV U.S. Department of Energy/NE-52
Attn: Jay McCain Attn: J. Warren
17 England Ave. 19901 Germantown Rd.
Nellis AFB, NV 89191 Germantown, MD 20874

U.S. Department of Agriculture U.S. Department of Energy/GC-11/GA-
Environmental Coordination Office 11 3/FORS
Attn: Robert Cunningham Attn: Steve Ferguson
Forest Service - USDA 1000 Independence Ave., SW
P.O. Box 96090, Room 4204 Washington, DC 20585
Washington, DC 20090

U.S. Department of Energy/SC-1/GA-
U.S. Department of Commerce 155/FORS
Attn: Ms. Allison Kaufman Attn: Roger Pressentin
Director, Office of Intergovernmental Affairs 1000 Independence Ave., SW
Room 5415, Commerce Building Washington, DC 20585
Washington, DC 20230

U.S. Department of Energy
U.S. Federal Aviation Administration Attn: Major Jim Felty
Attn: Louise Maillet, Director DP/241 GTN
Office of Environment and Energy Germantown, MD 20874
800 Independence Avenue, SW
Washington, DC 20591 U.S. Department of the Interior

Director, Office of Environmental Affairs
U.S. Department of Energy Main Interior Building, MS 2340
Director, Environmental Compliance Division 1849 "C' Street, NW
Attn: Gus Vazquez Washington, DC 20240
EH-232, Forrestal Building
1000 Independence Avenue, SW,
Room 3G-092
Washington, DC 20585-0001
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Federda Agency Regional Offices U.S. Fish and Wildlife Service
Boise Field Station

Advisory Council on Historic Preservation Attn: Charles Lobdell
Director, Western Office of Project Review 4696 Overland Road, Room 576
730 Simms Street, Room 401 Boise, ID 83705
Golden, CO 80401

U.S. Fish and Wildlife Service
Bureau of Indian Affairs Regional Office
Western Nevada Agency 500 NE Multnomah Street
5533 Mark Twain Ave Portland, OR 97232
Carson City, NV 98701

Water Resources Division
Bureau of Land Management Department of Interior
Attn: David Brunner 833 Nevada Highway
3948 Development Avenue Boulder City, NV 89005
Boise, ID 83709

Federal Elected Officials - Idaho
Environmental Protection Agency, Region IX
Attn: David Tomosovic (E-3) Honorable Larry Craig
75 Hawthorne Street United States Senate
San Francisco, CA 94105 Washington, DC 20510-0001

Environmental Protection Agency, Region X Honorable Dick Kempthorne
Attn: Jerry Opatz United States Senate
Chief, Environmental Review Section Washington, DC 20510-0001
1200 6th Avenue, MS/WD126
Seattle, WA 98101 Honorable Mike Crapo

House of Representatives
INEL Public Affairs Washington, DC 20515-0001
Attn: Lori McNamara
1 Energy Drive Honorable Larry LaRocco
Idaho Falls, ID 83415-1215 House of Representatives

Washington, DC 20515-0001
J. Mark Fair

Weather Service Nuclear Support Office Federal Elected Officials - Nevada
Department of Commerce
2753 South Highland Honorable Richard Bryan
Las Vegas, NV 89109 United States Senate

302 Hart Building
Jim Warner Washington, OC 20510-0001
DOE Idaho Field Office
785 DOE Place, Mail Stop 1146 Honorable Harry Reid
Idaho Falls, ID 83401-1562 United States Senate

Washington, DC 20510-0001
John Leppert
DOE Building Honorable James H. Bilbray
2753 South Highland Drive House of Representatives
Las Vegas, NV 89109 1431 Longworth HOB

Washington, DC 20515-0001
Commander, TFWC
Nellis Air Force Base
Las Vegas, NV 89191-5000
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Honorable Barbara Vucanovich Honorable Karen Shepherd
House of Representatives House of Representatives
Washington, DC 20515-0001 1728 Longworth Building

Washington, DC 20515-0001
Federal Elected Officials - Now Mexico

State Agencies - Idaho
Sen. Pets V. Domenici
Dirkaen Senate Office Building idaho Department of Agriculture
Room 427 Attn: Dr. Bob Hillman
Washington, DC 20510 Box 7249

Boise, ID 83707
Sen. Jeff Bingaman
Hart Senate Office Building Idaho Department of Co)mmerce
Room 110 Attn: Jim Hawkins
Washington, DC 20510 State Capitol

Boise, ID 83702
Congressman Steven Schiff
Longworth House Office Building Idaho Department of Employment
Rncxm 1009 Attn: Connie Ryals
Washiiigton. DC 20515 317 Main

Boise, ID 83735
Congressnan Joe Skeen
Raybum House Office Building Idaho Department of Health and Welfare
Room 2367 Atn: James S. Johnston
Washington, DC 20515 IFFO Manager

INEL Oversight Program
Congressman Bill Richardson 1920 E. 17th St., Suite 202
Rayburn House Office Building Idaho Falls, ID 83404-8036
Room 2349
Washington, DC 20515 Idaho Department of Health and Welfare

Atn: Steve Hill
Federal Elected Officials - Utah INEL Oversight Program

1410 N. Hilton
Honorable Bob Bennett Boise, ID 83706
United States Senate
Washington, DC 20510-0001 Idaho Department of Lands

Attn: Stan Hamilton, Director
Honorable Orrin Hatch 1215 W. State Street
United States Senate Boise, ID 83720
Washington, DC 20510-0001

Idaho Department of Resources
Honorable James V. Hansen Atn: Frank Sherman
House of Representatives State House Mail
2421 Raybum Boise, ID 83720
Washington, DC 20515-0001

Idaho Department of Water Resources
Honorable Bill Orton Atn: Dave Tuthillj Manager
House of Representatives Western Region Office
1723 Longworth Building 2735 Airport Way
Washington, DC 20515-0001 Boise, ID 83705
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Idaho Fish and Game Department Nevada Department of Administration
Attn: Cal Groan State Clearinghouse
Box 25 Attn: Ron Sparks
Boise, ID 83702 209 E. Muaser Ave., #204

Carson City, NV 89710
Idaho State Historical Society
Attn: David Crowder Nevada Department of Agriculture
State Historic Preservation Officer 4009 W. Sterfire Lane
210 Main Street Las Vegas, NV 89107
Boise, ID 83702

Nevada Department of Commerce
Idaho Transportation Department 1850 E. Sahara Avenue
Attn: Ted Gwin Les Vegas, NV 89158
8150 Chinden Blvd.
Boise, ID 83714 Nevada Department of Commerce

Attn: Larry D. Struve, Director
State Board of Education Nye Building Room 321
Attn: Bill Hargrove 1665 Hot Springs Rd
650 State Street Carson City, NV 89710Boise, ID 83720

Nevada Department of Conservation and
State Department of Education Natural Resources
Attn: Bob Dutton Division of Forestry
Len B. Jordan Bldg. Attn: Robert E. Poling, II
Boise, ID 83720 4747 W. Vegas Dr

Las Vegas, NV 89158

State Public Affairs

Attn: Georgia Smith Nevada Department of Conservation and
700 W. State Street, 2nd Floor Natural Resources
Boise, ID 83720 Division of Historic Preservation and

Archaeology
State Agencies - Nevada 128 West Nye Lane, Room 208

Capitol Complex
Nevada Department of Conservation and Carson City, NV 89710
Natural Resources
Division of Water Resources Nevada Division of Planning
Attn: G.W. Quinn, Chief Engineer Blasdel Building Room 20
1515 E. Tropicana Ave, Suite 375 Capitol Complex
Las Vegas, NV 89119 Carson City, NV 89710

Division of Emergency Management Nevada State Division of
Attn: Susan C. Moore Environmental Protection
2525 S. Carson Street Attn: L.H. Dodgion, Administrator
Capitol Complex 210 S. Fall Street
Carson City, NV 89710 Capitol Complex

Carson City, NV 89710
Las Vegas Environmental Monitoring.&
Systems Lab Nevada State Geologist
Attn: Robert Snelling Nevada Bureau of Mines & Geology
944 East Harmon Avenue University of Nevada, Reno
P.O. Box 93478 Reno, NV 89557-0088
Las Vegas, NV 89193
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Nevada Wildlife Federation Honorable Stan Hawkins
Atn: Ken Struthers Idaho Senate
6062 B0g Bend Box 367
Las Vegas. NV 89115 Ucon, ID 83454

Radiological Health Section Honorable Allan F. Larsen
Bureau of Regulatory Health Services Idaho Senate
Attn: Stan Marshall 848 West Taber Rd.
505 E. King Street, Room 101 Blackfoot, ID 83221
Carson City, NV 89710

Honorable Mary Ellen Lloyd
Doenn G. Sturm, Coordinator Idaho Senate
State Clearinghouse/SPOC 162 Hawthorne Ave.
Capitol Complex Pocatello, ID 83204
Carson City, NV 89710

Honorable Mark G. Ricks
Water RIeources Division Idaho Senate
Department of the Interior 3348 S., 1400 W.
400 Railroad Rexburg, ID 83440
Boulder City, NV 89005

Honorable Jerry T. Twiggs
Weather Service Nuclear Support Office Idaho Senate
Department of Commerce 955 West 100 South
2753 South Highland Blackfoot, ID 83221
Ls Vegas, NV 89109

Honorable Evan Frasure
State Agencies - Utah Representative, District 29

1946 Beth
Utah State Clearinghouse Pocatello, ID 83201
Attn: Ms. Carolyn Wright
Office of Planning and Budget Honorable Albert M. Johnson
Room 116, State Capitol Member, House of Representatives
Salt Lake City, UT 84114 12350 North Philbin Road

Pocatello, ID 83202
Stte Elected Officials - Idaho

Honorable Golden C. Unford
Honorable Cecil Andrus Member, House of Representatives
Governor of Idaho 2120 West 4200 South
State Capitol Rexburg, ID 83440
2nd Floor, West Wing
Boise, ID 83720 Honorable S. Lynn LoosU

Member, House of Representatives
Honorable Rex L. Furness 3140 East 1100 North
Idaho Senate Ashton, ID 83420
3470 E., 300 N.
Rlgby, ID 83442 Honorable Con Mahoney

Member, House of Representatives
Honorable John D. Hanson 4871 South 15 West
Idaho Senate Idaho Falls, ID 83402
2840 Weatmoreland Circle
Idaho Fells, ID 83402
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Honorable Michael Sinmson FuWth City Council
Member, House of Representatives P.O. Box 37
786 Hoff Drive FWth, ID 83236
Blackfoot, ID 83221

Idaho Falls City Council
Honorable Ralph J. Steele P.O. Box 50020
Member, House of Representatives Idaho Falls, ID 83405
531 South, 52 East
Idaho Falls, ID 83401 Inkom City Council

P.O. Box 386
State Elected Officials - Nevada Inkom, ID 83245

Honorable Bob Miller Iona City Council
Governor of Nevada P.O. Box 400
Capitol Building Iona, ID 83427
Carson City, NV 89710

Mackay City Council
Frankie Sue Del Papa, Attorney General P.O. Box 509
State of Nevada Mackay, ID 83251
Heroes' Memorial Building
Carson City, NV 89710 Rigby City Council

P.O. Box 386
Honorable Ray Rawson Rigby, ID 83442
Nevada Senate
6433 Meacham Avenue Ririe City Council
LIa Vegas, NV 89107 P.O. Box 68

Ririe, ID 83443
Honorable Matthew Callister

Nevada Senate Saint Anthony City Council
823 Las Vegas Boulevard, South 110 West Main Street
Las Vegas, NV 89101 Saint Anthony, ID 83445

State Elected Officials - Utah Shelley City Council
101 South Emerson Avenue

Honorable Norman H. Bangerter Shelley, ID 83274
Governor of Utah
210 State Capitol Shoshone City Council
Saltlake City, UT 84114 P.O. Box 208

Shoshone, ID 83352
Local Government - Idaho

Warm River City Council
Ammon City Council P.O. Box 593
3270 Molen Street Ashton, ID 83420
Ammon, ID 83406

Local Government - NevadaArco City Council

P.O. Box 196 Beatty Town Board
Arco, ID 83213 P.O. Box 336

Beatty, NV 89003
Chubbuck City Council

P.O. Box 5604
Chubbuck, ID 83202
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Clark County Board of Commissioners Iron County Commission
225 8ddger Ave. Attn: Robert L. Gardner
Las Vegas, NV 89101 477 Ridge Road

Cedar City, UT 84720
Eureka County Board of Commissioners
P.O. Box 877 Iron County Commission
Eureka, NV 89316 Attn: James C. Robinson

P.O. Box 686
Nye County Board of Commissioners Parowan, UT 84761
P.O. Box 1031
Tonopah, NV 89049 Iron County Commission

Attn: Roy P. Ure
Nye County Board of Commissioners 395 Dewey Avenue
Attn: Mr. Steve Bradhurst Cedar City, UT 84720
P.O. Box 1510
RenO, NV 89505 Kane County Commission

Attn: Raymond R. Loperman
Local Government - Utah 250 North 100 West

Kanab, UT 84741
Beaver County Commission
Atn: Chad W. Johnson Kane County Commission
140 West 100 North Attn: C. Glen Martin
Beaver, UT 84713 110 East Red Shadow Lane

Kanab, UT 84741
Beaver County Commission
Attn: Ross Marshall Kane County Commission
P.O. Box 247 Atn: Jack Maxwell
Minersville, UT 84752 Glendale, UT 84729

Beaver County Commission Washington County Commission
Attn: Gary E. Sullivan Attn: Gayle M. Aldred
372 South 400 West 197 East Tabernacle
Milford, LIT 84751 St. George, UT 84770

Garfield County Commission Washington County Commission
Attn: Thomas V. Hatch Attn: Scott Hitachi
70 North 400 East 197 East Tabernacle
Panguitch, UT 84759 St. George, UT 84770

Garfield County Commission Washington County Commission
Attn: Louise Liston Attn: Jerry B. Lewis
P.O. Box 213 197 East Tabernacle
Escalam, UT 84726 St. George, UT 84770

Garfield County Commission Local Elected Offcials - Idaho
Attn: Sherrell Ott
P.O. Box 31 Honorable John Alexander
Tropic, UT 84776 3537 Conlin Road

Pocatello, ID 83205
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Honorable Pter Angstadt Honorable James Seastrand
P.O. Box 4169 Mayor, City of North Las Vegas
Pocatello, ID 83205 P.O. Box 4086

North Las Vegas, NV 89036
Honor"le Thor"m V. Campbell
Mayor, City of Idaho Fails Local Elected Officials - Utah
P.O. Box 50220
Idaho Falls, ID 83405 Honorable Karl Brooks

Mayor, City of St. George
Honorable R.L. Davis 175 East, 200 North
P.O. Box 1238 St. George, UT 84770
Rexburg. ID 83440

Libraries
Honorable Wayne Egan
239 Idaho Street Boulder City Public Ubrary
Amercan Falls, ID 83211 813 Arizona St.

Boulder City, NV 89005
Honorable Millie L. Flandro
109 Mountain Drive Clark County Ubrary
Pocatello, ID 83201 Reference Department

1401 East Flamingo Road
Honorable Reed Hanson Las Vegas, NV 89119
4329 North, 26 West
Idaho Falls, ID 83402 Idaho Falls Public Ubrary

457 Broadway
Honorable Dean Hill Idaho Falls, ID 83402
Mayor, City of Blackfoot
214 South University INEL Technical Library
Blaclfoot, ID 83221 1776 Science Center Drive

Idaho Falls, ID 83415
Honorable Elaine Hofman
216 South 16th Avenue James Dickenson Library, UNLV
Pocatello, ID 83201 Ken Schott, Government Documents

4505 S. Maryland Parkway
Mr. Scott McDonald, Executive Director Las Vegas, NV 89119
SE Idaho Council of Governments
1651 Alvin Ricken Drive Las Vegas Library
Pocatello, ID 83201 833 Las Vegas Boulevard North

Las Vegas, NV 89101
Honorable B. Joyce McRoberts
342 Monroe Place Nevada State Library
Twin Falls, ID 83301 Lawrence G. Calkins, Ubrarian

Document Section
Lo Elected Officls - Novade Capitol Complex

Carson City, NV 89710
Honorable Jan Laverty Jones
Mayor, City of Las Vogas Pocatello Public Ubrary
400 E. Stowart Avenue 812 E. Clark
Ias Vegas, NV 89101 Pocatello, ID 83201
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Salt Lake City Library Daniel Miller, Sr., Chairman
200 East 5th Street South Fort In dependence, Indian Tribe
Salt Lake City, UT 84111 P.O. Box 67

Independtences, CA 93526
Sat Lake Cow"t Ubrary
2197 Eant 7000 South Daniel Eddy. Chairman
Sandy, UT 84093 Colorado River Indian Tribe

Route 1, Box 238
Tonopah Public Library Pariker, AZ 85344
Jeantte Cary, Librarian
Document Section Evelyn James
P.O Box 449 c/o San Juan Pak"t
Tonopah, NV 89049 P.O. Box 2856

Tuba City, AZ 86045
Twin Fells Public Ubrary
434 2nd Street East Goenel Anderson, Chairman
Twin Falls. 10 83301 Psiute Indian Tribe of Utah

600 North 100 East Palute Drive
Washington County Library Cedar City, UT 84720
50 South Main
St. George, UT 84770 Gloria Benson, Chairperson

Kaibab Palute Indian Tribe
Native American Groups FreF10doniaF1, AZ 86022

Alfreda Mitre, Chairvorson Herman Atkins
Las Vegas Indian Colony Traveling Chair
Number 1 Pulute Drive Shoshone-Paiute Tribes
Las Vegas, NV 89106 P.O. Box 219

Owyhee, NV 89832
Catherine Collins, Chairperson
Las Vegas Indian Center Irene Button, Chairperson
2300 West Bonanza Road Owens Valley Board of Trustees
Las Vega, NV 89106 P.O. Box 64

Lone Pins, CA 93545
Chief Frank Temoke
Western Shoshone Elders Council Iris Badods
2480 Indian View Heights c/o Mospa Pak"t
Elko, NV 89801 P.O. Box 304

Moawa, NV 89065
Chief Raymond Vowel
Western Shoshone National Council James Paive
Waysack Chairman, Shoshone-Payette Tribes
Lee, NV 89829 P.O. Box 219

Owyhee, NV 89832
Christine Walkter, Chairperson
Chwemeiuevi Indian Tribe Jerry Millet Chairman
P.O. Box 1976 Duckwater Shoshone Indian Tribe
Chemehuevl Valley, CA 92363 P.O. Box 68

Duckwater, NV 89314
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Jerry Charles. Chairman Roy Kennedy, Chairman
Ely Shoshone Indian Tribe Timbisha Indian Tribe
#18 Shoshone Circle P.O. Box 206
Ely, NV 89301 Death Valley, CA 92328

Ken Eapla Tilford P. Denver, Chairman
Southern Paiute Faied Station Bishop Indian Tribe
P.O. Box 986 Box 548
Coeda City, UT 84720 Biahop, CA 93514

Lindsaey W. Manning Tribal Chairman
Tribal Planner Fort Hall Buaineaa Council
Shoshone-Paiute Tribes P0 Box 306
Tribal Headquarters Fort Hall, ID 83202
P.O. Box 219
Owyhee, NV 89832 Velma Jones, Chairperson

Big Pine Indian Tribe
Mart Snow P.O. Box 700
c/o Shivwktt Paiute Big Pine, CA 93513
P.O. Box 448
Santa Clara, UT 84765 Vivienne Jalte

c/6 Paiute Earthkeepers,
McKay Pikuavit Box 68
c/o Kanoah-Korahorerm Paiut Fredonia, AZ 86022
Box 218
Kanosh, UT 84627 Wayne Dyer, Chairman

Yamba Shoshone Indian Tribe
Naddeen Naylor, Chairperson Route 1, Box 24A
Lone Pine Indian Tribe Austin, NV 89410
974 Zucco Road
Lone Pine, CA 93545 Inllul/rganlzatimne

Red Cloud Abderrafi M. Ougouag
c/c Kanoah Paiute 747 Whittier
Bryce Canyon Lodge Idaho Fabs, ID 83401
Bryce Canyon, UT 84717

American Frienda Service Committee
Richard Arnold, Chairman Attn: Thomas M. Rauch
Pahrump Paiute Indian Tribe Director, Rodcy Flats/Disarmament Project
P.O. Box 73 1535 High Stree, 3rd Floor
Pahrump, NV 89041 Denver, CO 80218

Rosalyrm Milte, Chairpeson American Fabl Chamber of Commerce
Moalpa Pakute Indian Tribe 258 Idaho Street
P.O. Box 56 P.O. Box 207
Moapa, NV 89025 American Fabl, ID 83211

Roaemary Babe. Chairperson Angela Frabasilio
Benton Paiute Indian Tribe P.O. Box 527
Star Route 4, Box 56D Springdale, UT 84767
Benton-, CA 93512

SNTP FE/S C-1lI



Anlit tlhPI Clayton F. Muter
1171 E. Ciandall EG&G Idaho, Mail Stop 2108
Salt Lake ly, UT 84106 P.O. Box 1625

Idah Falls, ID 83415
Arthu Molar
3319 S. 1300 E. Apt. 17 Carnhueon the Military & Environment
Salt Lake. City. UT 84108-2995 Attn: John Miller

P.O. Box 150753
Audubon Society oroIdyn, NY 11205-0014
Rled Rock ChapterClfodJra
Las 9eas8N9 819 Advanced Sciences Inc.Lm Vo , NV 91936739 Academy NE
obackoot Chamber of Commerce Albqueque NM 87109
P.O. Box 801
Blackfoot, ID 83221 D.E. Richaords

P.O. Box 928
Bob Turner Ivins, UT 84738
The Wildlife Society
4804 San Sboastien Daniel Mackay
Las Vegas. NV 89121 Knoll Action Projct

33 Ceontral Avenue
Boris A. Bernstein Alban, NY 12210
1319 Monterey Drive DbaT umnBoulder City. NV '89005 Deb Pra eoo T.Dum .

Brad Debow Idaho Falls, ID 83401
2296 Chanitlly Lane
Idsho Falls ID 8342-2460 Desmnond N. Penny

Physical Science Dept.
Brion Meacham Southern Utah University
Sarentela Eng. Inc. Cedar City, UT 84720
310 E. 4500 So., Suite 200
Salt Lake City, UT 84107 Dick Huffman

311 No. 16th St., 1
Bruce Cornwell Las Vegas, NV 89101
147 Sherman St.
Richiand, WA 99352 Don Cott

630 Crestview
Cad A. Joaephaon Idaho Falls, ID 8342
P, -. Box 93934
Las Vegas, NV 89193-3934 Donna Bradley

Eastern Nevada Agency
Catherine Ford P.O. Box 5400
1385 SW 540 North Elko, NV 89802
St. Georg&, UT 84770DrStv 

ae s
Citizen Alert 366 Ranch Drive
Attn: Chris Brown Idaho Falls, ID 83404
P.O. Box 1681
Las Vegas, NV 89125
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Dr. David Swanson Idaho Audubon Council
P.O. Box 2866 Attn: Al Larson
Palom Verdes, CA 90274 3015 Silver Street

Boises. ID 83703
Dr. Peter Richards
P.O. Box 1411 INEL Committee - Idaho
Twin Faeb, ID 83301 Attn: Mr. Ross Farmer, Chairman

P.O. Box 50498
E.V. Tiwesenhuse Idaho Falls, ID 83406
828O'Camnpauii Drive
Las Vegas, NV 89117 Jack Daniesh

1275 N. Highlan Dr.
Emil W. Hodga St. George, UT 84770
3689 Susana St.
Las Vegas, NV 89121 Jamo Griffith

3419 Plaute Road
Ed S. Huggard St. George, UIT 84770
3950 Mtn. Vista, #174
Las Vegas, NV 89121 Jay Beswick

P.O. Box 400
Environmntal Defense Institute Hurricane, UT 84737
Attn: Chuck Broscious
P.O. Box 8812 Jeff Schomisch
Moscow, ID 83643 Editor, SDI Monitor

PASHA Publications Inc.
Five County Association of Governments 1616 N. Ft. Myer Drive
Kenneth L. Sizemore suite 1000
906 North 1400 West Arlington, VA 22204
St. George, UT 84770

Jerry and Priscilla Empey
G. Peterson 381 West 100 South
15 South. 100 East St. George, UT 84770
Joseph, UT 87439

Jim Smith
Halft Hutcherson Aerospace Corporation
22293 Woodspring Dr. P.O. Box 92957
Boca Raton, FL 33428 Bldg. D8M4/925

Los Angeles, CA 90009-2957
Harry E. Wilson
2120 N. Callow Ave. Jo Lou Schmidt
Bremerton, WA 98312-2908 744 N. 2380 E. Circle

St. George, UT 84770
Herb Zwelg

RciIstdyntS John Fleck
6633 Canoga Ave. Albuquerque Journal
P.O. Box 7922 P.O. Box J
Canoga Park, CA 91303 Albuquerque, NM 89103

Idah~o Conservation League John Kamercer
Attn: Glenn Stewart, Executive Director 618 18th Ave
P.O. Box 844 Clakston, WA 99403
Bolse, 1D 83701
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Jon Christensen Lois Leonard
High Country News P.O. Box 733
6185 Franktown Road Santa Clara, UT 84785
Carson City, NV 89704

Loren R. Webb
Joyce W. Campbell The Daily Spectrum
3122 Spruce Circle 275 E. St. George Blvd.
St. George, UT 84770 St. George, UT 84770

Julie McKown Luther J. Carter
P.O. Box 100 4522 Lowell St. NW
Springdale, UT 84767 Waahington, DC 20016

Karl Grossman Mackay Chamber of Commerce
Island Closeup News Service P.O. Box 266
Box 1680 Oakley, ID 83346
Sag Harbor, NY 11963

Margaret Lee Whitewood
Ken McFate 556 N. 300 East
Box 373 Washington, UT 84780
Indian Springs, NV 89018

Mary Ann Probert
Kevin Richards P.O. Box 1232
Idaho Post Register St. Geroge, UT 84770
P.O. Box 1800
Idaho Falls, ID 83403 Middle Snake Group, Sierra Club

Attn: Joanis Fauci
Kim Holyoak 2005 N. 10th St
Box 113 Boise, ID 83702
St. George, UT 84770

Mike Gorrell
Mr. Larry Spohn Salt Lake Tribune
Albuquerque Tribune P.O. Box 867
P.O. Drawer T Salt Lake City, UT 84110
Albuquerque, NM 87103

Mona AlIdredge
Las Vegas Chamber of Commerce 444 S. Main
Attn: Mark Smith, President St. George, UT 84770
711 Desert Inn Road
Las Vegas, NV 89109 Morgan Skinner

KOSI Radio
Lawrence M. Weaver P.O. Box 1450
1310 Tamarisk Drive 341 S. Bluff
St. George, UT 84770 St. George, UT 84770

Liusa Pltzen Mr. R. James Hall
1625 Broadway, Suite 2670 4198 Panorama Drive
Denver, CO 80202 Salt Lake City, UT 84124

Mr. John Geddi.
8040 Bellamah Ct. N.E.
Albuquerque, NM 87110
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Mr. Paul W. Roe Nevada Wildlife Commission
331 South, 200 West Attn: Marvin Einerwold, ChairmanCeder City, UT 84720 1001 Baker Ave.

31s Vegas, NV 89108

Mr. Robert Haslett
Grumman Space Systems Ogden Environmental and Energy Services
MS 809-25 Ann: Mr. Harry Bryson
Bethpage, NY 11714-3588 725 Pellissippi Parkway

P.O. Box 22879
Mr. John F. Aheame Knoxville, TN 37932 -0879
Executive Director. Sigma Xl
The Scientific Research Society Owl Woman
99 Alexander Drive, P.O. Box 13975 P.O. Box 808
Reaearch Triangle Park, NC 27709 Ivins, UT 84738

Mr. Ronald E. Ker, Principal Phillip A. Niedzielshieichner
Dames and Moore Special Services P.O. Box 221274
7101 Wisconsin Ave., Suite 700 Chantilly, VA 22022
Bethesda, MD 20814-4870

R. Jane Kinee, AICP, Director
Mr. Joe Sapyta Community Planning/Development
Babcock & Wilcox Co. 2200 Civic Center Dr.
Mt. Athos Road, Route 726 P.O. Box 4086
P.O. Box 11165-MCO8 North Las Vegas, NV 89036
Lynchburg, VA 24506-1165

Rexburg Chamber of Commerce
Mr. Phil Fons 134 East Main, #1
289 Court Fleet Rd. Rexburg, ID 83440
St. George, UT 84770

Richard N. Benoit

Natural Resources Defense Council 4155 E. Philadelphia
Attn: James D. Warner Las Vegas, NV 89104
1350 New York Ave., N.W.
Washington, DC 20005 Richard A. NeSmith

2113 Henryanna Ave.
Nature Conservancy Idaho Falls, ID 83404
Attn: Guy Bonniver
P.O. Box 64 Robert Engelstad
Sun Valley, ID 83353 502 Sutters Mill Rd.

Henderson, NV 89015
Nail Brown
General Electric Co. Robert Rands
6835 Via Del Oro, Mail Stop S-26 1464 Basswood Circle
San Jose, CA 95119-5354 St. George, UT 84770

Nelson W. Williams Robert C. Peel
619 Red Rock Road Ecology and Environment, Inc.
St. George, UT 84770 950 Energy Drive

Idaho Falls, ID 83401
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Rocky Schmstz Steve Erickson
1068 Elm Street 961 E. 600 So.
St. George, UT 84770 Salt Lake City, UT 84102

Rodger Peterson Steven Aftergood
114 N. 2650 E. F.A.S.
St. George, UT 64770 307 Massachusetts Ave, NE

Washington, DC 20002
Roger Wolfley
3175 Palons The Nature Conservancy
Las Vegas, NV 89121 Attn: Teri Knight

Barrick Museum UNLV
Samantha Lapin 4505 Maryland Parkway
POD Associates, Inc. Las Vegas, NV 89119
2306 Renard PI., S.E., Suite 201

AluqequNM 87106 The Tames-News
Attn: N.S. Nokkentved

Seth Stinson P.O. Box 548
3121 S. Spruce Circle Twin Falls, ID 83303-0458

St. Gorge UT 4770The West Hawaii Sierra Club
Shelley Chamber of Commerce Attn: Mr. Jay Hanson
P.O. Box 301 78-6822 Alii Drive
Shelley, 10 83274 Kasius-Kona, HI 98704

Shwes Do Mastkle The Wildeness Society
142 E. 500 South 018 Attn: Jane Lesson
St. George, UT 84770 413 W. Idaho Street, Suite 102

Boise, ID 83701
Sheyl Rubineatt
WFAA TV Theia W. Brock
S06 Young Stree 197 South 100 East
Dallas, TX 75202 St. George, UT 84770

Shoshone Chamber of Commerce Tony Batt
P.O. Box 575 Donrey Media
Shoshone,1ID 83352 937 National Press Blvd.

Washington, DC 20045
Snake River Afliane
Attn: Mr. Bian Holman Val Cram
310 East Center 694 W. 900 North
Pocatello, ID 83201 St. George, UT 84770

South Fremont Chamber of Commerce Valerie P. Cohen
1 10 West Main Street P.O. Box 34
Saint Anthony, ID 83445 275 South, 540 East St.

Cedar City, UT 84721
Steve Watkins
Ins"d the Pentago Vaughn Nebakey
1225 Jefferson Davis Hwy P.O. Box 322
Suite 1400 Rigby, ID 83442
Arlington, VA 22202
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Walter Weaner
3440 South 7120 West
West Valley Cky, UT 84120

WNlm L. Vasconl
656 W. Atwood Ave
1n Vegm, NV 89108

WNW A. Glover
3412 Metro Prado NW
Abuquerque, NM 87107

William J. Ber
EG&G Idaho, Mail Stop 3128
P.O. Box 1625
Idaho Falls, ID 833415
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APPENDIX D
SAFETY ANALYSIS REPORT OUTUNE

CHAPTER 1
INTRODUCTION AND GENERAL DESCRIPTION OF FACILITY

1.1 INTRODUCTION
1.1.1 Program Overview
1.1.2 Special Design Considerations
1.1.3 Purpose of Report
1.1.4 Document Requirements and Guidelines
1.1.5 Compliance
1.1.6 Preparation and Format

1.2 GENERAL FACILITY DESCRIPTION
1.2.1 SMTS Site

1.2.1.1 Location
1.2.1.2 Site Preparation

1.2.2 Facility Physical Plant
.1.2.2.1 Facility Overview
1.2.2.2 Systems Overview
1.2.2.2.1 Reactor
1.2.2.2.2 Reactor Coolant System
1.2.2.2.3 Decay Heat Removal
1.2.2.2.4 Instrumentation and Control
1.2.2.2.5 Effluent Treatment System
1.2.2.2.6 Emergency Systems/Safety Provisions
1.2.2.3 Auxiliary Systems
1.2.2.3.1 Fuel Handling and Storage
1.2.2.3.2 Waste Management
1.2.2.4 Support System
1.2.2.4.1 Electrical Power
1.2.2.4.2 Communications
1.2.2.4.3 Water and Sawer Systems
1.2.2.4.4 Security, Safeguards, and Access Control

1.3 COMPARISONS WITH SIMILAR FACILITIES
1.4 IDENTIFICATION OF AGENTS AND CONTRACTORS
1.5 FURTHER ANALYSIS SUPPORT OF THE FINAL SAFETY ANALYSIS REPORT
1.6 CONFORMANCE TO DOE ORDERS
1.7 ACCIDENT ANALYSIS SUMMARY

CHAPTER 2 SITE CHARACTERISTICS

2.1 GEOGRAPHY AND DEMOGRAPHY
2.1.1 Site Location and Description
2.1.2 Access Control
2.1.3 Population Distribution

2.2 NEARBY INDUSTRIAL, TRANSPORTATION. AND MILITARY FACILITIES
2.2.1 Facilities Susceptible to Effects from the SMTS
2.2.2 Hazards From Nearby Facilities
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2.2.3 Evaluation of Potential Accidents
2.3 METEOROLOGY

2.3.1 Regional Climatology
2.3.2 Local Meteorology

2.3.2.1 Temperatures
2.3.2.2 Precipitation
2.3.2.3 Humidity
2.3.2.4 Winds
2.3.2.5 Severe Weather

2.3.3 On-Site Meteorological
2.4 HYDROLOGY

2.4.1 Hydrologic Description
2.4.2 Floods

2.5 GEOLOGY AND SEISMOLOGY
2.5.1 Geology
2.5.2 Seismoklgy

CHAPTER 3
DESIGN OF STRUCTURES,

COMPONENTS, EQUIPMENT, AND SYSTEMS

3.1 CONFORMANCE WITH DOE ORDERS AND NRC GENERAL DESIGN CRITERIA
3.1.1 Introduction
3.1.2 Overall Requirements (Criteria 1-5)
3.1.3 Protection by Multiple Fission Product Barriers (Criteria 10-19)
3.1.4 Protection and Reactivity Control Systems (Criteria 20-29)
3.1.5 Fluid Systems (Criteria 30-46)
3.1.6 Reactor Containment (Criteria 50-57)
3.1.7 Fuel Radioactivity Control (Criteria 60-64)

3.2 SEISMIC CLASSIFICATION OF STRUCTURES AND SYSTEMS
3.2.1 Seismic Classification

3.2.1.1 Category 1
3.2.1.2 Category II

3.3 WIND AND TORNADO CONSIDERATIONS
3.4 FLOOD CONSIDERATIONS
3.5 MISSILE CONSIDERATIONS AND PROTECTION AGAINST DYNAMIC EFFECTS

ASSOCIATED WITH POSTULATED RUPTURE OF PIPING
3.6 SEISMIC DESIGN
3.7 DESIGN OF CATEGORY II STRUCTURES

3.7.1 Control Bunker
3.7.2 Receiving/Assembly Building
3.7.3 Test Cal

3.8 MECHANICAL SYSTEMS AND COMPONENTS
3.8.1 ASME Code Class 2 and 3 Components
3.8.2 Components Not Covered by ASME Code

3.8.2.1 Mechanical Design of Fuel Components
3.8.2.2 Mechanical Design for Reactivity Control Systems

3.9 ENVIRONMENTAL DESIGN OF MECHANICAL AND ELECTRICAL EQUIPMENT
3.10 EQUIPMENT IDENTIFICATION AND ENVIRONMENTAL CONDITIONS

3.10.1 Loss of Ventilation
3.10.1.1 Control Room Ventilation and Air Conditioning Provisions
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CHAPTER 4 REACTOR

4.1 REACTOR SUMMARY DESCRIPTION
4.2 MECHANICAL DESIGN

4.2.1 Fuel Elements
4.2.1.1 Fuel Design Bases
4.2.1.2 Fuel Design Description
4.2.1.2.1 End Fittings
4.2.1.2.2 Flow Baffle
4.2.1.2.3 Cold FMt
4.2.1.2.4 Fuel Bed Liner
4.2.1.2.5 Fuel Particles
4.2.1.2.6 Hot Frit and Plug
4.2.1.2.7 Other Components
4.2.1.2.8 Canister Interfaces
4.2.1.3 Fuel Element Evaluation
4.2.1.3.1 Fuel Element Materials Characteristics
4.2.1.3.2 Analytic Models
4.2.1.3.3 Design Evaluation

4.2.2 Other Reactor Components
4.2.2.1 Canister Design
4.2.2.2 Moderator Design
4.2.2.3 Secondary Confinement Assembly
4.2.2.4 Reactor Radial Reflectors
4.2.2.5 Third Confinement Assembly

4.2.3 Reactivity Control Systems
4.2.3.1 Design Basis
4.2.3.2 Design
4.2.3.2.1 Control Drums
4.2.3.2.2 Safety Rods
4.2.3.3 Design Evaluation
4.2.3.4 Tests and Inspections
4.2.3.5 Reactivity Control Instrumentation
4.2.3.6 Operating Modes

4.3 NUCLEAR DESIGN
4.3.1 Nuclear Design Basis
4.3.2 Analytical Models and Experiment Program Support

4.3.2.1 Analytical Models
4.3.2.2 CX Program

4.3.3 PIPET Nuclear Characteristics
4.3.3.1 Flux and Power Density Distributions
4.3.3.2 Excess Reactivity and Control Component Wortha
4.3.3.3 Reactivity Addition Rates
4.3.3.4 Neutron Kinetics Parameters
4.3.3.4.1 Effective Delayed Neutron Fraction
4.3.3.4.2 Prompt Neutron Generation Time
4.3.3.4.3 Effect of Photoneutrons
4.3.3.5 Reactivity Feedback
4.3.3.5.1 Fuel Contribution
4.3.3.5.2 Moderator Contribution
4.3.3.5.3 Coolant Contribution
4.3.3.6 Reactivity Change Mechanisms
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4.3.3.6.1 Temperature Effects
4.3.3.6.2 Coolant Effects
4.3.3.6.3 Control Elements
4.3.3.6.4 Fuel Displacemen
4.3.3.7 o Effects

4.3.4 Nuclear Response to Reactivity Changes
4.3.4.1 Normal Operation
4.3.4.2 Excursion Analysis

CHAPTER 5
REACTOR COOLANT SYSTEM AND CONNECTED SYSTEMS

5.1 COOLANT SUPPLY SYSTEM DESCRIPTION
5.1.1 System Overview
5.1.2 Design Basis
5.1.3 Piping and Instrumentation Diagram

5.2 REACTOR
5.2.1 Reactor System Cooling
5.2.2 Emergency Core Cooling System
5.2.3 Decay Heat Removal

5.3 INTEGRITY OF REACTOR COOLANT PRESSURE BOUNDARY
5.3.1 Design Parameters
5.3.2 Materials and Specflications
5.3.3 Compliance with Codes and Code Cases
5.3.4 Oerpressuriz*tin Protection
5.4.5 Pressure Boundary Inspection and Testing

5.4 BULK STORAGE. PROCESSING AND DISTRIBUTION
5.4.1 Introduction
5.4.2 Hydrogen
5.4.3 Helium
5.4.4 Process Fluid Distribution

5.5 COMPONENT AND SUBSYSTEM DESIGN
5.5.1 PumPS
5.5.2 Coolant Tanks
5.5.3 Valves
5.5.4 Safety and Relief Valves
5.5.5 Vaporizers
5.5.6 Shrapnel Protection
5.5.7 Filters
5.5.8 Intm a
5.5.9 Mixer
5.5.10 Flare Stack

CHAPTER 6
ENGINEERED SAFETY FEATURES

6.1 TRODUCTION
6.2 ENOiNEERED SAFETY FEATURES MATERIALS

6.2.1 Metallic Materials
6.2.2 Organic Materials
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6.3 CONFINEMENT SYSTEM
6.4 EMERENCY CORE COOUNG SYSTEM

6.4.1 Sunmmary Description
6.4.2 Design Bases
6.4.3 System Design

6.4.3.1 Operation on Demand
6.4.3.2 Materials

6.4.4 Performance Evaluation
6.4.5 Test and Inspections
6.4.6 Instrumenton Requirements

6.5 HABITADlITY SYSTEMS
6.5.1 Summary Description
6.5.2 Design Basis

6.5.2.1 Concrete Lined - Earth Covered Structure
6.5.2.2 Controled Ventlation
6.5.2.3 Positive Pressure Differential
6.5.2.4 Continuous Teat Area Surveillance
6.5.2.5 Automatic Fre Protection
6.5.2.6 Emergency Communications
6.5.2.7 Uninterruptible Power

6.5.3 System Operational Procedures
6.5.4 Design Evaluations
6.5.5 Inspection and Testing Requirements

6.6 FISSION PRODUCT REMOVAL AND CONTROL SYSTEM
6.6.1 Summary Description
6.6.2 Design Basis
6.6.3 System Design

6.6.3.1 Materials
6.6.4 Design Evaluation
6.6.5 Tests and Inspections
6.6.6 Instrumentation Requirements

6.7 COMBUSTIBLE GAS CONTROL
6.7.1 Summary Description
6.7.2 Hydrogen Supply System

6.7.2.1 Design Basis
6.7.2.2 System Design
6.7.2.3 Materials
6.7.2.4 Tests and inspection

6.7.3 Effluent Treatment System
6.7.3.1 Design Basis
6.7.3.2 System Design
6.7.3.3 Materials
6,7.3.4 Tests and Inspection

6.7.4 Exterior of Hydrogen Supply System and ETS
6.7.4.1 Design Basis
6.7.4.2 System Design
6.7.4.3 Materials
6.7.4.4 Tests and inspection

6.7.5 Flare Stacks
6.7.5.1 Design Basis
6.7.5.2 System Design
6.7.5.3 Materials
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6.7.5.4 Tests and Inspection
6.8 SITE RADIATION MONITORING SYSTEM

CHAPTER 7
INSTRUMENTATION AND CONTROL

7.1 INTRODUCTION
7.1.1 Identification of Reactor Safety-Related Systems

7.1.1.1 Neutron Flux Monitoring Systems
7.1.1.2 Coolant Flow Monitoring System
7.1.1.3 Coolant Exit Temperature Monitoring System
7.1.1.4 Reactor Safety System (RSS)
7.1.1.5 Reactor Control Console
7.1.1.6 Alarm and Communication Systems

7.1.2 Idenidfication of Safety Critea
7.1.2.1 Safety Criteria
7.1.2.2 Reactor Trip Conditions
7.1.2.3 System Interlocks

7.2 REACTOR TRIP SYSTEM
7.2.1 Description

7.2.1.1 System Description
7.2.1.2 Design Basis Information
7.2.1.3 Final System Drawings

7.2.2 Analysis
7.2.2.1 Loss of Signal from Neutron Monitoring System
7.2.2.2 Loss of Coolant Flow
7.2.2.3 Cooiant Inlet Pressure Drop
7.2.2.4 Loss of Temperature Signal from Any Fuel Element
7.2.2.5 Coolant Exit Temperature Exceeding Set Point
7.2.2.6 Coolant Exit Temperature Time Rate of Increase Exceeding Set

Point
7.2.2.7 Safety Rod Actuator By-Pass Solenoid Valve Power Supply

7.3 E FEATURE SYSTEMS
7.3.1 Description

7.3.3.1 System Description
7.3.2 Third Confinament Barrier in Reactor
7.3.3 Emergency Core Cooling
7.3.4 Control Room Habitability System
7.3.5 Effluent Treatment System
7.3.6 Radiation Monitoring System

7.4 SYSTEMS REQUIRED FOR SAFE SHUTDOWN
7.4.1 Description

7.4.1.1 Normal Shutdown
7.4.1.2 System Shutdown Caused by Reactor Trip

7.5 SAFETY-RELATED DISPLAY INSTRUMENTATION
7.5.1 Description

7.6 ALL OTHER INSTRUMENTATION SYSTEMS REQUIRED FOR SAFETY
7.6.1 Description
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7.7 RSTRUMENTATION AND CONTROL SYSIt `4 NOT REQUIRED FOR SAFETY
7.7.1 Description
7.7.2 Data Aaculsiton System (DAS)
7.7.3 Auxiliary Display Indicators

CHAPTERSI' ELECTRICAL POWER

8.1 IRODUCTION
8&Z POWER EXTERNAL TO SMTS

8.2.1 Analysis
8.3 POWER INTERNAL TO SMTS FACILITY

8.3.1 Analyses
&.4 EMERGENCY POWER REQUIREMENTS

8.4.1 Operation and Post-operation Requirements

CHAPTER 9 AUXILIARY SYSTEMS

9.1 INTRODUCTION
9.2 FUEL ELEMENT HANDLING STORAGE

9.2.1 Introduction
9.2.2 Design Bases
9.2.3 Design Features

9.2.3.1 Cold Storage
9.2.3.2 Fuel Conditioning
9.2.3.3 Cold Fuel Transport and Loading
9.2.3.4 PIPET Unloading
9.2.3.5 Hot Storage
9.2.3.6 Hot Fuel Transport
9.2.3.7 On-Site Postirradiation Examination

9.3 WATER SYSTEMS
9.3.1 Sources
9.3.2 Potable and Sanitary Water Systems
9.3.3 Fire Suppression Systems

9.4 PROCESS AUXILIARIES
9.4.1 Compressed Air Systems

9.5 HEATING. VENTILATION, AND AIR CONDITIONING (HVAC) SYSTEMS
9.5.1 Introduction

9.6 OTHER AUXILIARY SYSTEM
9.6.1 Fire Protection System

9.6.1.1 Receiving/Assembly Building
9.6.1.2 Control Bunker
9.6.1.3 Gas Filing Station
9.6.1.4 Additional Fire Mitigation Equipment

9.6.2 Communication Systems
9.6.3 UghIng System
9.6.4 Remote Inspection/Maintenance Systems (RIMS)
9.6.5 Real-Time Weather Data Systems
9.6.6 Physical Security and Safeouards
9.6.7 Data Acquisition and Logging System (SANDUS)
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CHAPTER 10

Chapter 10 does not apply, and Is intentlonaly omitted from this outiw.

CHAPTER 11 RADIOACTIVE WASTE

11.1 INTRODUCTION
11.2 SOURCE TERMS

11.2.1 Generation and Distribution of Fission Products
11.2.2 Activation Products - Nonstationary

11.2.2.1 Tritium Production
11.2.2.2 Nitrogen-16 Production
11.2.2.3 Argon-41 Production

11.3 SOLID WASTE
11.4 UOUID WASTE
11.5 GASEOUS EFFLUENTS
11.6 WASTE MANAGEMENT

11.6.1 Radioactive and Mixed Waste Generation
11.6.2 Radioactive and Mixed Waste Sampling and Analysis
11.6.3 Radioactive and Mixed Waste Storage
11.6.4 Monitoring of Waste and Waste Storage Areas

CHAPTER 12 RADIATION PROTECTION

12.1 ENSURING THAT OCCUPATIONAL RADIATION EXPOSURES ARE AS LOW AS
REASONABLY ACHIEVABLE (ALARA)
12.1.1 Policy Considerations
12.1.2 Design Considerations
12.1.3 Operational Considerations

12.2 RADIATION SOURCES
12.2.A Contained Sources
12.2.2 Airborne Radioactive Material Sources

12.3 RADIATION PROTECTION DESIGN FEATURES
12.3.1 Facility Design Features
12.3.2 Shielding
12.3.3 Ventilation
12.3.4 Radiation Monitoring Implemetation

12.4 HEALTH PHYSICS PROGRAM
12.4.1 Health Physics Staff
12.4.2 Exposure Limits
12.4.3 Personnel Monitoring Devices
12.4.4 Radiation Surveys
12.4.5 Monitoring Procedures

CHAPTER 13 CONDUCT OF OPERATIONS

13.1 ORGANIZATIONAL STRUCTURE
13.1.1 Management and Technical Support Organization

13.1.1 General Organization
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13.1.2 Safety Responsibility
13.1.3 Management Responsibility and Authority
13.1.4 Safety Committees
13.1.4.1 SandIa Reactor Safety Committee
13.1.4.2 TCS Reactor Committee

13.1.2 Operating Organization
13.1.2.1 Division Supervisor
13.1.2.2 Reactor Supervisor
13.1.2.3 Reactor Operator
13.1.2.4 Supervisor-in-Training
13.1.2.5 Operator-in-Training

13.2 TRAINING
13.2.1 Training Program

13.2.1.1 Division Supervisor
13.2.1.2 Reactor Supervisor
13.2.1.3 Outside Representatives

13.2.2 Certification Program
13.2.2.1 Formal Training
12.2.2.2 On-the-Job Training

13.2.3 Continuing Training
13.3 EMERGENCY PLANNING

13.3.1 Emergency Plans
13.3.1.1 General NTS Emergency Plan
13.3.1.2 Site Emergency Plan
13.3.1.2.1 Emergency Checklist
13.3.1.2.2 Release of Radioactive Materials

13.4 REVIEW AND AUDIT
13.4.1 Review and Audit Program
13.4.2 Independent Review and Audit
13.4.3 Miscellaneous Audits

13.5 FACILITY PROCEDURES
13.5.1 PIPET Control Documents
13.5.2 Operating Procedures

13.5.2.1 Routine Activities
13.5.2.2 Specialized Activities
13.5.2.3 Operating Checklists

13.5.3 Control of Experiments
13.5.3.1 Experiment Procedures
13.5.3.2 Experiment Classification
13.5.3.2.1 Class I Experiments
13.5.3.2.2 Class II Experiments
13.5.3.2.3 Class III Experiments
13.5.3.2.4 Class IV Experiments

13.5.4 Health Physics
13.5.4.1 Radiation Monitoring Instrumentation
13.5.4.2 Personnel Exposure Umits
13.5.4.3 Personnel Monitoring Devices
13.5.4.4 Radiation Surveys
13.5.4.5 Monitoring Procedures

13.5.5 Records
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CHAPTER 14 INITIAL TEST PROGRAM

14.1 SUMMARY OF TEST PROGRAM AND OBJECTIVES
14.1.1 Preopa9tonal Tests
14.1.2 Initial Startup Tests

14.2 ORGANIZATION AND STAFFING
14.2.1 Organization
14.2.2 Staffing

14.3 TEST PROCEDURES APPROVAL
14.4 CONDUCT OF TEST PROGRAM
14.5 REVIEW, EVALUATION. AND APPROVAL OF TEST RESULTS

14.5.1 Acceptance of Teat Results
14.5.2 Deviations from Design Conditions

14.6 TEST RECORDS
14.7 REGULATORY GUIDES AND STANDARDS APPLICABLE TO INITIAL TEST PROGRAMS
14.8 USE OF REACTOR OPERATING AND TEST EXPERIENCE IN THE DEVELOPMENT OF THE

TEST PROGRAM
14.9 TRIAL USE OF PLANT OPERATING AND EMERGENCY PROCEDURES
14.10 INITIAL FUEL LOADING AND CRITICALITY
14.11 TEST PROGRAM SCHEDULE
14.12 INDIVIDUAL TEST DESCRIPTIONS

14.12.1 Essential Tests
14.12.1.1 Preoperational Tests
14.12.1.2 Initial Startup Tests

14.12.2 Nonessential Tests (NT)

CHAPTER 15 ACCIDENT ANALYSIS

15.1 INTRODUCTIONS
15.1.1 Comparison of the PIPET Reactor to Other Reactor Systems
15.1.2 Unique Requirements, Characteristics, and Safety Implications

15.1.2.1 Performance Requirements
15.1.2.2 Tentative Performance and Design Characteristics
15.1.2.3 Safety Considerations
15.1.2.4 Role of the Effluent Treatment System

15.1.3 RIsk Analysis and Reduction of Risk
15.1.4 General Considerations and the Approach Taken

15.1.4.1 General Considerations
15.1.4.2 Approach Taken to Establish Source Term Bound
15.1.4.3 Identification of Probable Limiting Events

15.1.5 Analytic Techniques Employed
15.2 EVENT ANALYSES

15.2.1 Cooling Related Events
15.2.1.1 Loss of Flow at Maximum Power
15.2.1.2 Inadvertent Flow Change
15.2.1.3 Local Flow Anomalies
15.2.1.4 Flow Blockage in the Effluent Treatment System
15.2.1.5 Loss of Moderator Coolant Flow

15.2.2 Reactivity Related Events
15.2.2.1 Unprotected Continuous Control Element movement at Low

Power
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15.2.2.2 Unprotected Continuous Control Element Movement from High
Power

15.2.2.3 Inadvertent Addition of Coolant while Critical at Low Power
15.2.2.4 Local Fuel Failure
15.2.2.5 Backflood from the Effluent Treatment System

15.2.3 Effluent Treatment System Events
15.2.4 Subsystem Effects

15.2.4.1 Fuel Handling Accident
15.2.4.2 Failure of Storage System Confinement
15.2.4.3 Loss of Electrical Power
15.2.4.4 Loss of Decay Heat Removal Capability

15.2.5 Other Events
15.3 CONSEQUENCE ANALYSES

15.3.1 Relation to DOE Orders, Federal and State Regulations, Generally Accepted
Guidelines, and ALARA

15.3.2 Atmospheric Transport and Radiological Consequence
15.3.2.1 Potential Exposures in Relation to Accident Umits
15.3.2.2 Potential Exposures in Relation to Routine Operation Umits
15.3.2.3 Consequence Evaluation Summary

15.4 SUMMARY AND CONCLUSIONS

CHAPTER 16 TECHNICAL SPECIFICATIONS

16.1 SUMMARY DESCRIPTION
16.2 ADMINISTRATIVE CONTROL

CHAPTER 17 QUALITY ASSURANCE

17.1 INTRODUCTION
17.2 POLICY
17.3 INCORPORATION BY REFERENCE
17.4 OPERATIONAL QUALITY CONTROLS
17.5 QUALITY ASSURANCE PROGRAM PLAN (GAPP)/QUALITY IMPLEMENTATION PLAN

(10) SUMMARY DESCRIPTION
17.5.1 Organization
17.5.2 Quality Assurance Program
17.5.3 Design Control
17.5.4 Procurement Document Control
17.5.5 Instructions, Procedures, Drawings
17.5.6 Document Control
17.5.7 Control of Purchased Items and Services
17.5.8 Identification and Control of Items and Samples
17.5,9 Control of Processes
17.5.10 Inspection
17.5.11 Test Control
17.5.12 Control of Measuring and Test Equipment (M&TE)
17.5.13 Handling, Storage and Shipping
17.5.14 Inspection, Test, and Operation Status
17.5.15 Control of Nonconforming Items and Data
17.5.16 Corrective Action
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17.5.17 Quality Assurance Records
17.5.18 Audits
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APPENDIX E

METHODS FOR CALCULATING RADIOLOGICAL AND
NONRADIOLOGICAL IMPACTS
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APPENDIX E
METHODS FOR CALCULATING RADIOLOGICAL AND

NONRADIOLOGICAL IMPACTS

1.0 DEVELOPMENT OF FACIUTY RADIOLOGICAL RELEASE ANALYTICAL METHODOLOGY

To determine the potential impacts of radiation releases from PBR tests and
transportation of radioactive materials, studies were made using computer
modeling techniques to calculate the exposure for the entire population to
the release of radioactive materials, as well as the dose to the MEI from
reactor operations. Bounding case assessments (i.e., maximum credible
impacts) were made for both routine operations and maximum credible
accident scenarios.

1.1 MODEL SELECTION

Proper selection of a computer modeling code to analyze radiological
impacts is critical to the accuracy of the analysis. In recent years, improved
understanding of atmospheric transportation and diffusion of contaminants
has been incorporated into codes of increasing complexity, which have been
developed using lessons learned from previous codes and from field studies.
Several codes were evaluated to determine the best candidate for PSR
propulsion technology program radiological release modeling. These include
AIRDOS-PC, CAP-88, RSAC-4, and MELCOR Accident Consequence Code
System (MACCS). Each of these codes is capable of evaluating the dose
consequences to both the maximally exposed individual and the total dose
received by the entire exposed population (population dose), which are the
two primary impacts of interest.

Several factors were evaluated in selection of the best code for PBR
propulsion technology program impact modeling. First is the ability of the
code to address short-term releases. Operation of both PIPET and GTA will
occur for relatively short periods of time (< 1,000 seconds). Since this
release time cannot be considered either instantaneous (a "puff") or
continuous (a *plume"), an evaluation was conducted which indicated that
use of a model modified to account for a short, but significant, release time
yields the most conservative output results. Second, the code must have
the ability to handle a large number of isotopes. Since the number of
radioisotopes which would be created during PIPET and GTA operations is
quite large, the greater the number of isotopes a code can handle, the more
closely modeling results will reflect actual impacts. Third, the code must be
able to address each of several identified exposure routes (cloudshine,
groundshine, inhalation, resuspension of deposited material, and ingestion of
material deposited in the food chain [water, crops, game animals, etc.]) in
determining the total dosage imparted. Finally, consideration was given to
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the U.S. EPA requirement that AIRDOS-PC or CAP-88 be used to assess
compliance with applicable NESHAP and other air emission standards unless
approval for use of another code can be obtained'.

After evaluation of the capabilities of each of the codes, MACCS was
selected as providing the most conservative analysis of the dose
consequences from PBR test program radiological releases. MACCS was
developed by SNL as an accident risk assessment code for the USNRC.
MACCS was chosen primarily for its ability to handle a short-term release of
radioactive materials with user selected meteorological conditions more
conservatively than the models AIRDOS-PC and CAP-S8.

MACCS was selected over RSAC-4, primarily because ingestion dosage can
be treated in a more conservative fashion, thus yielding generally higher
(i.e., more conservative) results. In comparisons of results from past studies
performed using both MACCS and RSAC-4, MACCS was demonstrated to
yield results which were somewhat higher than those obtained with
RSAC-4, thus MACCS can be considered to be the more conservative code
of the two (Hipp, 1991).

While both AIRDOS-PC and CAP-88 were rejected for this analysis, for
comparison purposes a preliminary assessment was performed using
parameters for a normal GTA run using both MACCS and AIRDOS-PC. The
dose results from AIRDOS-PC were less than those for MACCS by
approximately a factor of fifty, primarily due to the inability of AIRDOS-PC
to properly handle short-term releases, and the limited number of isotopes
which can be analyzed. Thus MACCS can be demonstrated to be the most
conservative of the models investigated, and therefore, the best model for
use in evaluating the upper bound of any potential impacts. However,
without EPA approval for MACCS usage, either AIRDOS-PC or CAP-88 will
be used in other analyses to present compliance with NESHAP.

1.2 SELECTION OF METEOROLOGICAL CONDITIONS

Unlike radiological dispersion calculations performed for continuously
emitting facilities, the PBR propulsion technology evaluation facilities may be
more accurately analyzed using short-time release scenarios. Typical PBR
propulsion technology evaluation operations would be much less than an
hour in duration, and flow times necessary for cooling are on the order of
several hours. During such short-term operations, much would be known

EPA proides a•ldnoe requidn¶ on- and off-site dispersion and consequence modeling In 40 CFR Part 61
Subart H .PA Reg ul onNESHAP. That gudance I Inoorated in DOE Order 5400.5, Radiation Proteoaion
of hePu and ft Environment for Modelina Cff-sit. Do to the Publi. DOE Order 5400.6 statee:"Ansl" model used for doe. evaluations shal be appropriate for oheracterletlos of emrissone ... mode ofr2 e.g, s or vent. o or pond suros water or sewer: oontinuoua or intemtttent), In addition, theorde ,aate- Doe evlain models that• ae oodified, alpproved, .or accepted by regulatory en other authorities

rsli e .used where ~popde such - the A IRDOS/RADRISKC oodes for dem,•..atng o ornlln with 40 CFR
P-art01 .Sloparn a.. eosfother modet8,l aspendlent uponE.PAap:provai, whichleigenerally granted oniy ifit
sen be dannonetrater• et the desiredl model Is more conservatve or Imourate than the approved[ models (AJRDOS-
PC and CAP-as).
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about the volume of radiological material and the existing atmospheric
weather conditions Into which the operational or accidental releases could
be deposited. This allows analysis to be performed using conservative data
that represent the conditions at which maximum impacts will occur, rather
than typical weather sampling analysis used for continuously emitting
sources, where weather conditions can and do change significantly over the
course of a year's operation.

Considerable amounts of historical weather data are available for both INEL
and, more especially, NTS. These are provided by extensive weather
monitoring and forecasting networks established at each site. Forecasting
of test-time weather conditions would be undertaken starting several days
prior to a planned operation. These forecasts would be updated
continuously up to start of testing, and could be expected to be accurate for
a period of 10 to 12 hours post-test based upon historical weather data.
This procedure is already practiced at NTS, where forecasting is performed
in advance of underground testing of nuclear weapons. This pre-test
forecasting of weather ensures that predictable conditions will exist for the
expected duration of test operations.

Two sets of bounding case weather conditions were developed for the
consequence analysis: model operating weather and potential accident-csse
weather. Normal operating weather conditions (hereafter denoted as model
conditions) represent a maximum-case combination of weather parameters
at which a test operation will be permitted to begin. This go/no-go decision
is based upon real-time analysis of potential accident impacts, which cannot
exceed a facility-established criterion of 170 mrem in any uncontrolled area.
This criterion is based on NTS standards for underground nuclear tests; the

same values were used at INEL for comparative purposes. Bounding
accident-case weather conditions, were selected to represent the
significantly deteriorated weather conditions, relative to the model
conditions wt,•h may be encountered beyond the 10- to 12-hour pre-test

forecast window.

Four parameters are used to describe weather conditions at each site: wind
speed, plume direction, height of the inversion layer base, and atmospheric
stability. The presence of an inversion layer represents a ceiling above
which released contaminants cannot rise. This reduces the time required for
a release to impact at ground level, and limits the available volume in which
contaminants can disperse. Atmospheric stability is the rapidity with which
a release will mix and disperse in the air, and is represented by Pasquill
stability conditions. These are expressed as conditions ranging from
Stability A through Stability F. Stability A represents an extremely
turbulent, rapidly mixing atmosphere (minimizing the downwind
concentration), while Stability F represents an extremely calm, slowly mixing
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atmosphere (maximizing the downwind concentration). Stabilities B through
E represent the range of conditions in between. Table E-1 provides a
summary of the selected model weather conditions, while Table E-2
provides a summary of the accident-case conditions.

Table E-1. Model Weather Conditions

NTS INEL
Pasquill Stability Class D D

Wind Speed (In/) 5.5 5.5
Plume Directionw NNE" NNE'
Inversion Base Height (m) 2,000 1,500

(a) Olremotn to whioh the wind is blowing
(b) Gnerally In the nothealy dirotion

Table E-2 Bounding Accldent-Case Weather Conditions

NTS INEL
Pasquill Stability Category F F
Wind Speed Ia/s) 1.0 1.0
Plume Direction Towards the Towards the

Highest Highest
Population Population

Inversion Base Height (m) 300 300

Model wind speed, direction, and stability data were selected at NTS based
on the results of the nearest National Oceanic and Atmospheric
Administration (NOAA)-operated monitoring station (MEDA-14) to the
SMTS. Pasquill stability D (noutral stability) was aelected even though
classes B and C occur more frequently, since class D will result in a more
conservative estimate of the impacts. Stability classes E and F occur less
frequently at SMTS than do classes A through D; when they exist, they are
typically present in the early morning hours only. The average wind speed
at the SMTS is 5.5 meters per second (m/s) and was selected as the model
wind speed for which analyses at the SMTS are evaluated. The selected
model (and measured average) wind direction at the SMTS is toward the
north-northeast (NNE).

The model inversion layer chosen at NTS was based on a yearly averaged
number. Inversions at NTS occur approximately 40 percent of the time in
the spring, 20 percent in the summer, 50 percent in the fall, and 65 percent

E-4 SNTP FEIS



of the time in the winter (Quiring, 1973). Inversion layer statistics list a
yearly averaged inversion layer base altitude of approximately 2.5 kilometers
(the yearly average is computed from the average spring, summer, fall, and
winter values). For conservatism, 80 percent of this altitude, or 2.0
kilometers, was selected as the model mixing layer altitude.

Model weather data at the INEL site were taken from weather data obtained
by NOAA at INEL (Clawson, 1989). Model stability classes at INEL are
similar to NTS, with E and F stability being somewhat more common year-
round. However, like NTS, the E and F stabilities are primarily restricted to
the early morning hours when they exist. Average wind speeds at ground
level at INEL are somewhat slower than at NTS, averaging 3.2 m/s.
However measurements at 150 and 250 feet, approximately the height of
the ETS effluent stack, are similar to NTS at 5.6 m/s. Wind directions at
INEL are more unpredictable than at NTS but at the 150 to 250 foot level

are predominantly toward the northeast. For these reasons, a similar
stability class D, wind speed 5.5 m/s, and wind direction NNE, was selected
at INEL.

At INEL, inversions occur regularly and in general have lower base altitudes
than those found at NTS. Inversion statistics at INEL show a yearly average

afternoon inversion base of 1.88 kilometers (calculated from seasonal
average inversion data). As was determined for the NTS inversion layer, 80
percent of this height is taken as the model inversion layer height (1.5
kilometers).

These weather conditions are based on available data at the sites of interest
and represent conservative bounds on weather. It is important to
understand that the weather conditions specified are not individual
parameter bounds that must be realized before operation can commence.
The impacts which may occur as a result of a release would depend upon a

combination of all weather-related factors (wind speed, wind direction,
atmospheric stability, inversion layer height). Thus, many different
combinations of these factors can yield a similar set of resulting impacts.
Precise combinations of meteorological conditions that have been selected
for use in the analysis are meant to represent one set of conditions that will
result in the bounding case impacts. Each individual weather parameter
should not be viewed as the minimum/maximum acceptable for operations
to commence, but rather as part of a combination of parameters that will
determine acceptability fo7 testing. During actual operational testing, real
time weather assessments and impact modeling, very similar to those

performed before an underground test at NTS (Office of Technology
Assessment, 1989), would be performed to determine if accidental releases
may produce impacts which exceed acceptable criteria, thus initiating a test
hold.
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Plume rise was also conidered in modeling of release impacts. The higher a
release is able to rise (limited by inversion if present), the greater the degree
of dispersal and mixing (i.e., lowering the concentrations) prior to ground-
level contact where people may directly encounter the material. The height
to which a release is able to ascend is based upon such factors as
temperature and heat content of the release cloud, and release height
(effluent stock as opposed to ground level). For operational releases, the
release point would be through the ETS flare stack (for burning of
hydrogen).

Plume powers necessary to specify buoyant rise are defined by the energy
release from burning hydrogen and the hydrogen flow rate for normal
operations. The hydrogen flow rate out the flare stack for typical operations
is estimated as 134 kilograms per second (kg/s) for PIPET operations, and
536 kg/s for GTA operations. The energy release from burning 1 kg of
hydrogen is given as 121 megajoules per kilogram (MJ/kg) (National
Aeronautics and Space Administration, 1968). This results in a plume

power of 16.2 gigawatts (GW) (1 GW equals 1 billion watts) for PIPET and
64.9 GW for GTA. A recent investigation ICarney, 1992) shows that for
hydrogen flow rates of 10 to 20 kg/s, plume rise in excess of 2 kilometers
can be expected, which is in excess of inversion base heights used in this
assessment. Since the inversion base is considered to be the maximum
possible rise height in this analysis, inversion height is accepted as the final
rise height for all assessments of PBR propulsion technology bounding case
scenarios. Consideration of plume rise also allows evaluation of a hydrogen
fire concurrent with an accidental release. However, for all such cases the
accidental lofting produced by the hydrogen is negated by the inversion
layer boundary.

1.3 RADIOLOGICAL RELEASES

Radiologica 4,o:.sequence assessment is based upon the quantities of
various rao-,s ldes which are released to the environment, collectively
referred to as the "source term." The source term can vary in magnitude
based upon the total quantity of radioactive material present in a PIPET or
GTA core (the total inventory), and the fractional amount of each nuclide
that is released to the environment during any given operation or accident.

The total inventory present in a PIPET or GTA core consists of three groups:

"* Unburned (unfissioned) reactor fuel consisting of 93 percent
enriched uranium

"* Fission products accumulated during reactor operations as a
result of reactor fuel fissioning
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Activation products produced during reactor operationa from the
Interaction of neutrons with core structural materials and
coolant, creating radioactive isotopes of the materials (referred
to &a neutron "activationa).

Fision products will account for greater than 99 percent of radiological
Impacts, with the remainder consisting of activation products. Source terms
are calculated using both fission products and activation products.

Fssion Product Inventories

The fission product inventory present in a reactor is primarily dependent
upon the total operating time and output thermal energies at which the core
has been operated, referred to as the "core operational power history.-
Core operational power history may be expressed in terms of total thermal
energy produced in the core, which is the product of operational thermal
power in MW times the total operating time in seconds, and is expressed in
terms of MW-seconds, or MJ. Since the numbers which result from this
calculation are often quite large, it is more common to express the final
operational power history in units of terajoules (TJ) (1 TJ equals
1 million MJ) to yield numbers which are less cumbersome.

Increases in the total operational power history increase the fission product
inventory in an approximately linear fashion (i.e., a doubling of the total
energy produced will approximately double the total fission product
inventory). For purposes of this assessment, the following test operation
maximum power and duration values for PIPET and GTA are used:

"* PIPET: Five operations of 550 MW for 500 seconds each, for a
total of 1.375 TJ total energy produced

"* GTA: 2,000 MW operational power for 1,000 seconds for a
total of 2.0 TJ total energy produced.

Determinations were also made as to the maximum 1-year operational
scenario that might be expected. This was determined to be operation of
two PIPET cores, each operated for five tests (maximum case test. as
expressed above) with a 1-week interval between tests, and two GTA
cores, each operated for one maximum case test. One of the 10 PIPETs
was assumed to be a Normal Ill experiment. This scenario d2es not
preclude other annual operational scenarios, as long as the source terms
capable of being released in alternative scenarios do not exceed those
evaluated as above. Once a PBR propulsion technology reactor core has
reached these source term limits, it will be taken out of service.

The radiological inventory resulting from these operational histories was
generated using the ORIGEN2 computer program, and consists of fission and
activation products generated during reactor operation. ORIGEN2 is a code
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specifically developed by Oak Ridge National Laodxtories to calculate
fission product build-p and inventories in operational reactors. Example
core inventories for 639 isotopes resulting from a single maximum case
operation of a PIPET and GTA core are msted in Tables E-3 and E-4,
rescvely.

Source Term Development

Core inventory constituents would orignate primarily within the fuel
particles, mainly in the uranium kernel. The fuel particles would, therefore.
serve as the primary containment. A small quantity of some constituents
Isuch as noble gases and other "volatiles") would be released directly from
the fuel particles; additional releases may occur due to failure of a small
number of fuel particles. In the event of an accident, a larger amount may

be rkased. Radioactive materials relesed from the reactor core will enter
the ETS, which is designed to contain released core material, allowing only
small quantities of material to be released to the environment. The

quantities of various nuclides that are actually released to the environment
are collectively referred to as the 'source term,' and can vary in magnitude
from a fractional amount of the total core inventory (the case for Normal II

operations), to the entire inventory (as for a Consequence I accident).

Of the total isotope inventories for PIPET and GTA, the release fractions for
55 nuclides have been expressly calculated for a Normal II operation (see
Section 2.2 for explanation of Normal II) (Young, 1992). Release routes
from intact particles were calculated based on literature values of diffusion
rates in coated fuel particles. Failed fuel releases were baed on
experimental measurments assuming 1 percent fuel failure rate. Table E-5
presents specific quantities released for these 55 nuclides, which have been
identified as the major contributors to the radiological consequences.

Assumptions have been made to estimate the release fractions of the
remaining isotope inventory during a Normal II operation. The majority of

these remaining isotopes are largely non-volatile, and in general, have small
diffusion release rates, thought to be less than 1 percent in general. A few

of the highly mobile isotopes (e.g., cesium and strontium) show higher
fractional releases of up to 12 percent. Accordingly, the remaining noble
gas, halogen, and non-volatile species are assigned release fractions as
shown in Table E-6. These have been determined by combining the
inventory Isotopes into four groups based upon their chemical similarities.
Additionally, all isotope release fractions are incremented an additional
1 percent to conservatively account for unanticipated fuel failures (Young,
1992).

In addition to fuel particle core release fractions, ETS design goal retention
efficiencies of 99.9 percent for particulates and 99.5 percent for volatiles,
halogens, and nobles are assumed in calculating final release values. These
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Tabl E-3. PIPETI Fission and Activation Product inventory 550 Mw. 500 Second Operation
___________ ___________ Page 1 of 2

Inventory Inventory invent"r Invontory wvr
Isotape (Curl.) Isotope (Curies) Isotope (Curi..) Isotope (Curies) Isotope (Curies)
`eAq 2.404x lip We &3-9-471-01 M~u 12-4-3 xi0 1114 &3-8-7-x 17 mli 7.541-x-17
"'"A@ 2.226x310", 1,& 1.549 x 100 *ICUI 1.006x 10', '94 9sso x 101' "'t 7.435 x 10'
"NAG 6.014 x 10' "C 1.147 x10ea "'Dy 5.470 x10' "'1 1.420 x100 "%% 1.301 x 10'
""AS 1.190 x 10' 1""C 4.213 x 10' ""'Dy 3.305X 1019 '93 1.029 x 106 "%bs 8.191 x 10'"I"~As 3.1010 3 I "6CM 3.436 x10' 141Dy 1.164 x10'a '91 4.197 x10' "%bi 4.2W x 10"
"'As 3.591 x109I' "il 4.3341 10 O' "'Er 1.76311 0"l 164 1.692x1010 "%bs 1.007 x10a"11"Ag 1.7503x 10' "..Cd 153x103 OO "Eu 1.362 x 100e " *hi 9.162 x 10' "'Ms 6.2401100'"11Ag 2.364 x 10' 1""Cd 6.796 x 101' "'Em 3.507 x 10'7 "'In 8.215 x 10'G "%Ms 1.897 x 10'
"OAS 1.025 x 10' '"Cd 1.73 x 10' ""Ebu 4.640 x 10'* "ah &6.61 x 104 "'tie 1.767 x 10t""1Ag# 7.673 x U 10' "Cif 3.262 x 10' "'Em 1.037%x100 11"%s 3.551 x 10'l "'Sb 1.662 x 10W
"'Ag 1.166 x 10 ' "Cd 7.936 x 10' "'EM &B61g x 1'o '"hi 3.657 x 10' "'Mmt 1.273 x 10'
""PAS 2.051 x 10' IO'C 7.013 x 10' "'Em 1.4763 10 O' '""In 9.741 x 1008 "'Ms 3.025 x 100"'1Ago 3707 3 10' '*CA 3661 X104 ' 0 "Eu 5.731 x I 10'"'in 3051 x 101 "Mso 3.71 xI 0"IAgt 3.796110'W I"'C 3.731 1 10' "'Eu 2.601 3 10' ""hil 4.032 x1010 "No 1.054 1 10'
"'Ag 5.663 x10' "'Cd 1.092 x10' '"Eu 1.134 x1 "o'h19i 1.219 x10' '"Nb 2.267 x10
"'Ag 2.300 xI0W "'Ci 6.401 xl101 "'Eu 5.377 x109 "O"hi 5.660 x1lo '"If 1.0196x107"InAg 6.021 110'P "'Ci 1.421 x 103 "VEu 56.9110~' '"'In 6.796 x10' "Oft 3.7363x1UP
"'nAg 6.477 x 10' "'Cd &.7363x 103 "Go 3.5603 10 "Vhik 1.4986x10' "'Nb 3.822 x 10'"'NAg 2.474 x 10' "'Cd 3.56M x 10' 730a 2.079 x IW10' ' 6.662 x 10' "'Nb 3.336 x 10'"nAg 6.441 x 100 "'Cd 2.046 x 10' fGa 6.636 x 10' "''hi 3.056 x 10' *ONt 5.302 x 10'"*AI 1.745 x10' "1C* &9965x 10' "as 4.167 xI0W "'hi 6.2313x10' "ONb 1.206 x10'
"Al 2.3761x 10" "'2Ce 1.404 x 10' `*as 9.506 x 10' ""InM 4.767 x 100 "'Nb 1.367 x 10'
"Aft 2.7933310' '"Ce 3.029 x 10' 700a 7.7673x 10' "'hi 2.2171x10' 0'16b 3.401 x100"As 6.214x1010' "Cs 1.401 1 10' "G~a 1.0153x 10' "'hin 1.241 x3104'4"N 1.460 x3100
"OAs 2.504 x 10' "'7Cs 1.003 x 10' "Ga 5.399 x 3 10' "-h 1.2413 10 " '1%b 1.214 10'P
"OAs 1.0353x105'"'Cs 3.5943x10' "Ga 4.3673x10' "'hi 2.9363x10' "Nb 2.525 x10'
""As 0.4103x 10' "IC* 3.6303 10W "Go 2.5333x 10' "'hi 1.6213 xI& "'1db 6.6053 x10
"As 1.6423x 10' "'Cs 6.056 x 10* "'Gd 7.5123x 10" 'hi 13W.4163x 10'"N 1.117 x 10'
"As 1.4010 xlg'"'Cs 1.5723x10' "'Gd 2.837 3100C "'hIn 1.127310' "Nb 1.234 3 100
"As 6.5443x 104'"'Ce 4.2623xI r 10' "8d 4.622 x 10' "'hi 3052 x 10' "'1b 1.512 x310'
"As 5.251 x310' "'1Cs 1.1065310r' "O'Gd 1.045 x 10' "'hi 1.62410 "NbP14 2.671 x10'"*As 2.371 x 100 "Co 4.125 x 10' "OGe 3.25683 10' 1"'hi 32473x 10' 0'1db 1.326x10'
"As 1.2123x 10' "Cc 4.3263x 10' "-Ge 2.749 x 101 "IKr 4.1263 10"r' "Nb 2.6M x10'"OAs 9.5363x10' "6Co 4.463 x104 "Ge* 1.240 x10' "9"r 4.106 x10r* I'Md 6.1123x10'
""UsO 4.6363x100 "'1Cs 5.3823x 10'* "-Ge 3.7386310' "'I~r 1.1323x10' "'N7d 4.6123x10'
"mGa 4.017 x 106' "'C 3.4923x 10' "Go 5.6803x 10' "KCr 2.1533x 10'l I'M 1.7423x 10'"'les 7.273 xI10 3"'Cs 4.067 x100 "*Ge 2.007 x10' "nIU 6.619 x10' "'Nd 7.130 x I0"I'll" .9= x 10' 1"'Cs 2.153 x 100 "Go 6.86931 W0' Kr 7.40 x 106' "'d 6.6113x10'"'Est 1.107310IW' ""'C 2.9703x10' "'Ge 4.5253x10' "OKr 5.4053x100' "MN 6.2363100W"'Us" 2.433 3 10' "'OCs 1.0233x10' "ft 3.6193310' "Kr 1.773310'W "'Nd 1.633 3 10'"'SBe 1.9643x 10' "'lco 4.9143x 100 1Ge 2W9 x 10' WKr 2.115 x 10' "'N0d 2.762 x 10'"`460 9.151 3 10's "'Cs 1.1723x10' "Go 5.2481310' "Kr 1.560 x310' "'Nd 3.066 3 10'"m'fa 6.011 310' "'ICs 9.654 x310' "7Gd 6.422310 9C r 0 6.8263x10,' "Nd 1.464 310'"lSef 4.234 x 10' "'1Cs 1.227 x 10' "Gd 9.604 x 10' 9Cr 2.322 x 10' "'Nd 1.1963 10'o
"he 5.759 x100 I"'C 2.5843x10' NH 6.4293x1011 "Kr 1.04@ X100 "NI 1.350 x 10

00k 4.966 x 10' `'Cs 2.033 x 10' "'Ho 7.4233x 10'* "Kr 4.705 x 10' "NI 6.905 x 10,"ago* 2.836 x 102'"'Cs 1.307 3 10' 16'91o 1.253 x 10" 9Cr 7.669 x 10' 7"NI 4.502 x 10'
810 1.0600x109 "'2Cs 7.0003x10' '9l 1.121 x31W0' 9r 1.879310UP "N 2.061 xI100"'Drk 2.055 x 10' I"Ca 1.402 x 100 '"1 2.741 x 10' 9Cr 1.965 x 10' "NI 2.335 x 10W"aer 5.1973x10' "'Ca 3.3123x10' 134 6.488 X 10' "'La 7.400 xl101""'Np 3.141 3 10""Oft 4.218 x 100'"'Cs 3.738 x 10' "19 1.715 x 10' "'La 9.079 x 101` "'Np 1.164 x 10""Dtr 4.635 x 10' "'?Cs 2.730 x13 10'1' 7.985 x3 10' "'A 3.966 x 10' "`Np 5.601 X 10'7

"or 9.6643x10' "Cu 1.587 x104 `'I 4.193310I0C "'La 6.7763x10' "'Np 1.273310'C
Glr 1.1503x 10' "Cu 2.205 x 10"0 '9 1.9193x 100 I"La 2.406 x 10' "'Np 3.450 x10~'

6b .606 x 10' "Cum 2.909 x 101 "`4 5.934 x 10' `'L 1.6633x 10' ""ldp 6.716310l~'
5a .0523x10' "Cu 5.2433x 10' ~'"1 5.406 3 10' "'7La 4.9123x 10' "'Np 1.311 3 1001"Ovr 1.6143x10' "OCu 1.294 X310' 1"" 1.643 3 100 "'La 3.2743 10 "'Psw 2.02131I0O""*%r 6.7263x10' "7Cu 5.4063x10' '39 4.0568 310' "'OLa 4.1303x 10' "'P 1.5687 3 10"0

"Ift 2.1663x10' "Cu 2.051 3 10' '"1 1.500 310' "'La 6.9491x10' "'Pd 5.677 3 100r
"LDr 1.506 X 10' "OCu 2.362 x 10' '130 7.625 x 10' *7Mg 3.598 x 10' ""lPd 3.564 x 100
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Tobe E-3. PIPET Fission and Activation Product Inventory 550 MW. 500 Second Operation
Page 2 of 2

Ieory kIwntory Inventory inventory Inventory
sotp (Curls) W~oto (Curios) Isotope (Cud..) Isotope (Curi.) Isotope (Curies)
m'd 6.017 x 10' -rb 8.131 x 10' "'Sb 2.741 x 10' ISr 2.675 10' "'Xo 3.106 x 10'
"I'Pd 5.029 x 10' "Rb 4.169 x 108 'Se 3.583 x 10' "Sr 2.502 x 10' '"Xe 3.580 x 10'
"'Pd 2.242 x 10' "Rb 9.282 x 10'P ""S 5.367 x 10' "Sr 8.880 x 10' "'X, 2.727 x 103
""IIIt 1.658 x 10' "Rb 1.677 x 10' "So 2.270 x 10.' "Sr 3.231 x 10' "'Xo 2.566 x 10'

"'Pl1d 4.101 x 10' "Rb 2.426 x 10` 0"10o 3.022 x 10' "Sr 7.102 x 10' "'X. 2.068 x 10'
"Smd 8.275 x 10' "Rb 1.872 x 10= '"Se 2.027 x 10.' "Tb 2.463 x 10V' 'mX 9.581 x 10'
"'IG 6.992 x 10' "IRh 5.060 x 10' "So 1.477 x 10' "Tb 1.695 x 10-'"'X* 2.338 x 10'
"'1Pdl 7.283 x 10' '"Rh 3.067 x 10"' "So 3.760 x 10' "'lb 1.813 x 10' 14°Xe 1.634 x 10'
"SPd 1.513 x 10' ""Rh 1.291 x 10' "Se 2.900 x 10* 'To 1.408 x 10' 141Xo 5.416 x 10'
"mPd 1.379 x 10' "fRh 8.358 x 101 "S 2.116 x 10 'To 1.399 x 107 14"XS 1.759 x 10'
"1iPd 7.330 x 101 I"'Rh 6.473 x 10' "7Se 4.502 x 10' "'To 1.793 x 10' '4X@ 2.398 I 10'
"l'd 1.800 x 10 "''"IRh 4.049 x 100 "So 1.646 x 10 *•ro 2.175 x 10'" 'X 3.029 x 10'
"tPm 2.875x 10"x O"'Rh 8.891 x 10' "So 4.276 x 10' '11To 1.917 x 10' "'Xe 6.890 x 10'
"'Pn 6.232 x 10'"'Rh 1.823 x 10' *So 1.482 x 10'"'To 8.719 x 10' "'X. 6.403 x 10'
"'aPm 1.740 x 10-2 IRh 1.028 x 10' "So 1.483 x 10' "'To 1.157 x 10' I'Xx 1.127 x 10'
"l"Pm 3.265x10" "'Rh 1.157x10' "So 2.206x10' "'To 1.180x10' "'y 1.252x10'
"'1P0m 1.251 x 10; "Rh 8.288 x 10' "'Sm 5.861 x 10' "'To 2.482 x 10' "'y 2.463 x 10W
"'Pm 8.308 x 10' 'R"h 7.103 x 10' "'Sm 4.521 x 10' "'To 5.443 x 10' "'Y 1.173 x 10'
"'Pm 1.328 x 10' "h 2.645 x 10 W "'Sm 3.300 x 10' "1to 6.846 x 10' "y 1.037 x 10'

"'Pm 4.392 x 10' "'Rh 2.793 x 10' "'Sm 6.584 x 10 "'"To 5.325 x 10' INV 1.721 x 10'
"'Pm 1.546 x 10' "'1Rh 1.989 x 10 "ISm 1.650 x 10' "ro 1.367 x 10-' "Y 1.960 x 10'
"I'Pm 5.334 x 10' "'Rh 2.487 x 100 "'Sm 2.083 x 10' "'To 2.632 x 10' 'Y 1.745 x 10'
"'Pm7fr 1.860 x 104 "31Rh 2.393 x 10,"' 'Sm 4.264 x 10' '""To 2.283 x 10'9 "Y 3.157 x 10'
"'Pm 5.102 x 10' "'Ru 1.174 x 10 "'Sm 1.911 x 10' "'"To 4.454 x 10' "-Y 6.524 x 103
"`Pm 6.755 x 10' "'Ru 2.310 x 10' "Sm 5.153 x 10' ""To 3.123 x 10' "V 1.412 x 10
"'1SPm 3.846 x 100 "i'Ru 1.824 x 101 ""'Sn 9.030 x 10' "2'To 1.544 x 10'2 y" 8.773 x 10'
"%Pr 8.272 x 10' "0'Ru 6.013 x 10' ""Sn 3.797 x 10 "'"To 8.599 x 10' "y 6.085 x 10'
"14"'Pr 4.586 x 10' "Ru 2.027* 10' "'Sn 2.494 x 10' "'"'To 6.852 x 100 "Y 1.164 x 10'
"O'r 1.462 x 10' "'Ru 9.482x 10' U ""Sn 8.076 x 10 "'To 3.564 x 10' IN 2.324 x 10'
"'Pr 1.680 x 10 "'Ru 4.821 x 10' "'Sn 7.373 x 10"' "3"'To 3.067 x 10' O V 1.665 x 10'
"4"'Pr 8.681 x 101 "'Ru 2.608 x 10' "'"'Sn 1.038 x 10' "To 1.673 x 10' "Y 9.268 x 10'
"'Pr 1.461 x 10' "1Ru 2.252 x 10' "'Sn 2.957 x 101 "'Te 4.746 x 10' "Zn 6.538 x 10'
"'P7fr 3.006010' "'Ru 2.210 x 102 ""Sn 4.970 x 10 "To 1.326 x 10' "Zn 1.113 x 10'
"'lPr 4.513x10' "'Sb 4.626x 101 "'Sn 3.643x 10'6 "'1To 3.984x10' I Zn 6.311 x 10'
"'11Pr 1.384 x 10' ""Sb 1.623 x 10'1 "2'Sn 2.092 x 104 "6'Toe 1.514 x 10' "1Zn 1.720 x 10
"ttr 1.502 x 10' Sb 3.353 x 10- ""mSn 1.747 x 10' •'To 8.850 x 10 g"Zn 1.976 x 10'
"'Pr 3.175 x 103 "'Sb 3.008 x 101 "3Sn 1.586 X 10' "'Tro 1.943 x 10' "Zn 1.976 x 10'
"'fPr 2.370 x 10' "'Sb 1.107 x102 "Sn 5.539 x 10' r"To 4.022 x 10' "Zn 7.623 x 10'
"ISr 1.485 x 101 "'Sb 1.433 x 100 ""Sn 1.453 x 10' `"To 5.994 x 104 "Zn 6.082 x 10'
"'Pr 5.958 x 10V' ""Sb 6.056 x 10' "'Sn 4.497 x 10' "4'To 5.583 x 10' 'Zn 4.705 x 10'
"'Pfr 9.899 x 103 "2Sb 1.583 x 10' "'Sn 2.727 x 10' "'To 1.936 x 10' "*'Zr 1.597 x 10'
"'fPu 1.984 x 101 "'Sb 7.827 x 102 "Sn 7.797 x 10' "'To 3.802 x 10' l'Zr 2.446 x 10'
"IPu 4.604 x 10" "'Sb 4.022 x 10' "'Sn 5.490 x 10' "'Th 4.297 x 10' "*'Zr 3.701 x 10'
"'4Pu 1.115 x 10"0 "'Sb 1.349 x 10' I'Sn 5.721 x 10' "rTh 8.292 x 10"I "r'Z0r 4.755 x 10'
"SsRb 6.676 x 102 "'Sb 2.461 x 10" "'Sn 2.516 x 10' 2"Th 2.225 x 10' "'Zr 1.141 x 10'
"'Rb 2.531 x 10' "'Sb 6.445 x 10' "lSr 1.364 x 10' "'U 8.074 x 10"° "Zr 5.478 x 10'
"rb 8.138 x 10"11 ""Sb 3.679 x 10' I"Sr 2.217 x 101 "'U 1.217 x 10" 10Zr 8.323 x 10'I
"mRb 1.202 x 10' I"Sb 9.416 x 10' "'Sr 3.826 x 10' "'U 1.141 x 102 "Zr 2.351 x 10';
"Rw 4.023 x 10' "'Sb 1.242 x 10' "'Sr 1.523 x 10' ='U 4.841 x 101 "Zr 4.066 x 10'
"MRb 1.796 x 10' "'"Sb 1.187 x 10' "Sr 1.291 x 10' 23'U 5.693 x 10' *"Zr 1.528 x 10'
"`"Rb 3.183 x 10' "'Sb 9.078 x 10' "Sr 5.307 x 10 "'U 1.337 x 10' "Zr 2.658 x 107
"lRb 2.541 x 10' "'Sb 1.379 x 10' "Sr 2.247 x 10' "'U 1.444 x 10' "Zr 2.626 x 10'
"Rb 2.18* x 10' I"Sb 9.832 x 103 "Sr 9.517 x 106 "'U 1.067 x 10-1

"1Rb 1.623 x 107 "Skfb 6.124 x 102 "Sr 1.559 x 10' "'U 1.170 x 10-4
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Tabl E-4. OTA Fission and Activation Product Inventory 2 GW. 1,000 Second Opeation
_____________Page 1 of 2
Invantoqy inventory Inventory Inventory wnvatory

IsOtS ~ (Cuula.) Isotope (Curies) Isotope (Cune.s) Isotope (CuAee Isotope (Curies)
AgM 1.096 x 1 W& 1.234 x1011 *Cu 1.179 x1,31 134 1.2-31*10'- OMg 6.328 x 10-

"'"As 1.4120x 10" W& 5.631 x 10' 1"Cu SA16W x "' 16 3.6106x 101 "'W 41.5601 10'
141Agf 6.4.35 x 10' "C 9.341 x 10" "'Dy 4.522 x 10' "'1 6.162 x 10' "'MAo 5.243 x 10'"S'Ag 2.108 K too ""0'Ci 3501 X lr 10' 'OD 3.573 x 101' "1 3.741 x 101' "Mo 3006 x 10'

3..4 264 x t@r "'Cd 3.400 x 101 "'D1y 41.0115 x 10', '! 1.526*x 10' "'MAo 1.56" X 10'
"'Ag &ON55x 10' "'Ctr &513*x 10' "'gEr 2.427 x 10"I l"I 5.766 x 10' "'M~ 6.135 x 10'"11%As 1.565110x'W l"'Cd 1.165 x 10' "'EU 1.367 x10 "'"n12- 6.476 x I0& "'Ms 2.260 x 10'
"*A* 2.602 x 10' "'A"C 5.065 x 10' "'Eu 9.482 x 10' "'hin 3.013 x 10' "'Mlo 6.66 x 10'
"Ot1 A 61.616 x 10' I'Cd 1.011 x 10' ""Eu 4.165 x 10'l ""In 4.772 x 10's "'1M 6.423 x 10'
"OnAg 3&113 x10' 118"Cd 1.301 x*101' "Eu 7.762*10'or "'b% 6.401 x 10' "alMm 7.132 x10'
"`Am 6.016 a 104'"'Cd 2.111111 x 10' "'Eu 5.1506 lr10' "'in 3.562 x 10r' `WM 4.640 x 10'I
"*11Ag 7.416 x 10' "'CdA 2.552 x 10' 1"Eu 1.655 x 100' ""In 6.749 x 10'8 "'Mo 1.100 x 10',"117Ag 1.360 x 10' '"Cd 1.331 x 10' "'Eu 7.431 x 10' "'in 4.753 x 10' "MAo 2.686 x10'1

11O4 1.360 x 10' "'Cd 1.378 x 10' "'Eu 2.6668 x 1UP "A"Mn 6.445 x*10' "Ne 7.640 x 10'
""As 2.132 x 10' l"Cd 6.876 x 10' "'Eu 111-4 x 10' "'In 6.716 x 10' "'Nb 6.317 x 10'
"'Ag 6.5680 x 10' "'Cd 3.056 x 10' "'Eu 1.066 x U 10' "'I 6.764 x 10' '4Odb 3.600 x 10'
"`Ag 2.189 x 10' "'mCd 5.167 x 10' "'Eu 2.181 x 100 "'"In 2.471 x I&' "'Nb 1.350 x 10'
"'UAg 2.356*x10' "'Cd 1.3596x10' "Go 4.220*x 100' "''In 6.403 x10' "'%b 3.571 x100
"'As 8.903 x 10' "'1Cd 1.266 X 103 "Go 1.554 x10' "'in 2.502 x 10' "'Nb 1.213 x 10'
"'Am 2.342 x10' "'Cd 1.035*x10' 1Ga 2.1%8 x101' ",in i.111 x*10' "'Nb 1.928 x106
"At 6.827 x 10' "'1Cs 1.068 * 10' "0@ 1.1515 x 10' "'In 2.206 x*10' "'Nb 4.387 x 10'
"nAl 3.662 x10*' "'Cs 1.826 x 10'1 'ft. 3.064 x 10' "'"-% 1.733 x 10' "'Nb 5.061 x 10',
"As 2.036 x 10r' '"C. 2.361 x 103 "tGa 2.620 x 10' "'In 8.060 x 10W "TON 2.1532 x 10'Y
"As 5.026*x10' "'Cs 6.120*x10' "Go 3.60*10xW' "'In 4.514 x10% "N& 1.217 x108
"As 3.002*10o "'Ce 3.726 x 10' "Go 1.963 x 105'""In 4.530 x106 "k'Nb 6.170* 10'o
"Aso 6.060*10' "'cs 1.307*X10' "Ga 1.15990x10' "'I 1.066*x10' "GNb 4.1615*10"'
"As 3.421 x 10' "'Cs 1.284 x 10' "Go 9.206 x 10' "'I 6.651 x 10' ""Nb 4.622 x 10'
"*As 7.056*x 10' "'co 2.203 x to1' "Gd 5.66 x 10'e "'% 1.242 x 10' "Nb 6.107 x 101
"An 5.306*x10' "'Co 5.715*x10' "'Gd 4.S07 x101'"hIn 4.060*x10' "'Nb 1.348 x10'
"As &.470*x10' "'Ce 1.550*x10' "'Gd 2.15710 "'In 1.11lox106 "I'M 1.1065*lop
"As 1.306 x 10' "'7Cs 4.306 *10rl' "'d 3.326 x 10' "'n .630 x 10' "Nb 9.730 x 10'
"8A9 1.060@0' " @ 7Co 1.500*x10' "Ge 2.S27 x1 "P'`In 1.1615x10' O""N 9.146 x10'
"wAs 4.406 x 10' "Co 1.573 x 100 "-G. 1.056 x 10' "Kr 3.032 x 10O" "Nb 9.776 x 10'"wAs 3.4603*10' "Co 1.623*10'0* "Go 9.402*10' "In%, 1.494 x10'1 ""1% 2.463 x100
"120a 3.36618 "'~l 3Cs 5.413 x 10'* ""Go 1.413*x10' "1C1r 2.164 x10' 1"'Nd 8.173 x10'"Iam% 5.302*x10' "3'Cs 2.618 x 10'3 0"G 4.240 x 10' "Kr 2.497 x 10O' "'Nd 1.554*x10'
"%B 5.66 x 10' "Ce 2.924 x 10' "Geo 7.297 x 106'V"iC 6.555 x 10' "'Nd 4.230 x 10'"'Isk 4.486 x 10' "'ICs 2.101 x 10' "'Go 2.421 x 10' "K1r 5.628 x 101' "'Nd 2.503 x 10'I"14%8 6.360 X 10' IN-Cs 2.048 x 103 "gGe 1.645 x 10' "K1r 3.930 x 10' "'Nd 2.904 x 10
"'Us1 &.644 x 10' "'Csg 7.436 x 10' "Go 3.207 x 10' "K1r 7.506 x 10' "'Nd 5.653 x 10'
"lose 7.104 x 10' "'Cs 5.090 * 10' "Go 1.076 x 10' "Vr 7.660 x 10' "'Nd 1.004 x 10'"'Us% 3.327 x10' "'OCs 1.271 x 10' "Go 1.306x*10' '"Kr 5.673 x1 "'Ndw 1.128*10I'"'BaN 2.188 x10' "''C. 4.071 x 100' "Go 3.062 x 103 "Kr 2.482 x 107' "'N 5.286 x 10'
"01111 1.655 x 10' "'Cs 7.220*x 10' "Ge 3.492 x 10' "Kr 6.444 x100' "Nd 4.3681 x 101
"be 4.10610 "'~l 4Cs 9.670*x10' 'N 5.204 x10~' "Kr 3.603*x108' "NI 4.941 x1I'

3.r 132 x 10' "4'Cs 7.391 x 10' "'Oo 6.36 x 10' "Kr 1.711 x 10' "NI 2.533 x 102
Ww2.040 * 10O' "'Cs 4.752 x10"' "Ho4 6.116 * 10" "Kr 2.7990xI10'"NI 1.670 x 10'
sor 6.024 x 10' "'3Cs 2.545 X 10' "'I 7.310 x 10' 9CKr 6.832 x 10' "7NI 7,567 x 10'

"'r .1.045 x 10"' "Cs 5.314 x 10' "'I 4.057 x 10' "Kr 7.145 x 10' "NI 6.491 x 10'"Ow 4.433 x 101'"'Cs 1.204 x 10' "3I 4.461 x 10' "'OLa 6.235 x 10' ""'Np 7.221 x 100"
"8fr 3.6M x 10' "'Co 1.360*x10' 1"' 9.523 x 10' "'La 1.206 x*10' "'Np 2.025 x*10""aer 1.961*0'xI "7CS 0.924 x 10' 1*11 1.655 x 10' "'La 4.671 x*100 "'Np 1.334 x 10'
"071r 3.627 x 10' "RCu 7.632 x 10' "'I 3.206 x 10' "'LNA .435 x 10' "'Np 1.722 x 10'
"kr 4.162 x 10' 1"Cu 1.6610 x*t10' '9 2.379 x 108' "La 6.0610 * 10' "'Np 6.366 x 10'
"aar &I1se x 10' MCU 1.068 x 10' 1"' 2.156810'o "'La 6.154 x 10' "*'tp 1.070 x 10'"Or 2.126 x 10' "Cu 1.906*x 10' '96 5.44t x 10' "'La 1.7866x 10' "'Np 1.562 x 10'"ver &6954 x 10' "Cu 4.7041* 10' "3"I 7.229 x 100'"'Le 1.191 x 10' "Ps 15.1193x 10`

ar 3.173 x 10' "Cu 1.667 X 10' "1- 2.373 x 10' "'La 1.501 x 10' "'Pa 3&337 x 10'0
"kr 7.6694 x 10' "Cu 7.469 x 10' 1371 5.453 x 10' "'La 2.527 x 10' "'Pd 1.252 x 10'
","r 5.4765X103 "0Cu 6.696 x 10' "'I4 2.772 x 10' "Mgt 2.019 x o* 10' "P 1.306 x 10'1
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Table E4. GTA Fission and Activation Product. ,ventory 2 GW. 1.000 Second Operation
Page 2 of 2

W^Waory Inventory Inventory Inventory Inventory
Isotope (Curi..) Isotope (Curies) Isotope (Curies) Isotope (Curies) Isotope (Curies)

"'Pd 6.438 x 10=' f 276M -107' 'lfb 9.195 7 10' "r 0.344 x 10w "'X. 2.274 x 10'
""" 2.644 x 10" "M 1.516 x 10' 14. 7.163 x 10 4W ", 3.066 x 10W '"a'e 4.302 x 10W
"'11d 1.5157 x 101 0Rh 3.376 x 10' "Se 4.637 x 10. "Sr 3.220 x 10' "'Xe 2.268 x 10'
Ill 1.267 x R0 b $16 6.009 x 10' "So 1.522 x 10. "Sr 1.175 x 10 " 136'Xe 1.645 I 10'
"'Pdt 2.3m x 104 atR 3.820 x 10' ". 2.0L3 x 10' "Sr 2.682 x 10' "0X@ 3.362 X 10'
"'Pd 3.0M • 10' "Mr 8.807 x 103 "ae 1.323 x 10' *"'r 1.792 x 10. "'Xe 6.816 x 10'
"'mPd 2.642 x 10' '0"01 8.5410 x 10' ""Se S.56W 10" n'Th 1.331 x 10"' IfXe .600 I 106
"':Pd 2.640 x 10' '9Iqh 1.421 x 101 "Se 1.600 x 10, "7'i 8.710 I6 10' "'Xe 5.936 x 10'
"Pd 5.793 x 10' "'9"1 6.998 10"x "or S6 1.054 x 10' "'To 1.611 x 10' I"XM 1.6 x 10'
"'Pd 5.016 3 10' "46h 1.104 x 10' 60So 7.604 x 10' "*To 5.273 • 10' 1"X* 6.306 x 10'
"'lPd 2.66 x 10' l ,"1" 9.076 x 10' 0Se 1.637 x 107 "•'To 1.285 x 10' "'K. 3.719 • 10'
"IPd 6.544 x 10'l l*b"' 6.996 x 10' ose 5.983 3 10' "'To 1.225 • 10' '"X. 1.101 x 10'
"aPt" 1.757 x 10" 0•Mh &.347 x 10' Se 1.555. x 10' "ITe 6.36 x 10' '"Xe 2.505 x 10'
"'Pm 2.430 x 10" "lh 7.482 x 10' "Se 5.367 x 10' "'To 3.170 x 10' I"Xe 2.326 x 10'

"'4PRm 1.2733 10' "l',I h 3.741 x 101 "So 6.330 x 10' "'To© 4.212 x 10' "'7Xe 4.000 x 10'

:'ObIft 2.435 x 10^ "'Rh 4.378 x 10' "S 8.022 x 10' "'To 4.291 x 10' "'Y 4.561 x 10'

"'4Pi 2.436 X 103 "2Rh 3.013 x 10' "'Sm 1.476 x 10 "*'To 9.069 x 10' 'Y 0.964 x 10'
"'Pefm 6.196 x 10' "'Rh 2.692 x 10' "'Sm 6 '43 x 10' "31To 1.979 x 10' IO'Y 4.206 5 10'
"'Pm 1.673 x 10' "'h 3.61e 10' i'Sm 2.231 x 10'"'To 2.480 x 10' '0Y 3.770 x 10'
"'mqu 2.232 x 100 "'Rh 1.015 x 10'"Sim 4.864 x 10' '"To 1.9336 10xIO' "oY 6.257 x 10'
"aPm 6.621 x 10 "'IRh 7.231 x 10' "'Sm 9.206 x 10' "T' 2.023 x 10" "Y 1.430 3 10'
":wpm 1.941 x 10' "Rlh 9.077 x 100 "'Sm 1.424x 10' ""To 3.921 3 10' "'y 1.240 x 10'
"1'6Pm 6.816 x 10' "'Rh 8.7003 10x "I '-Sm 1.736 x 10' ""'To 1.660 I 10' "Vy 5.652 x 10'
"'Pm 1.856 x 10' "'Ru 3.805 x 10* "'Sm 6.947 x 10' ""To 3.361 x 10' '""Y 1.132 x 10"
"looP, 2.468 x 103 "Ru 3.241 x 10' "'Sm 1.874 x 10" iTe 2.996 3 10' "Y 1.933 6 10'
"mPm 1.308 3 10' "'IRu 1.426 x 10' ""'-Sn 2.042 x 10' '"'To 1.166 10' "y 1.015 x 10'
"'Pi 6.094 x 10' "'Ru 2.663 x 10' "1"Sn 7.514 x 10' "'To 5.948 x 10' "*Y 4.246 x 107
""ft 2.790 x 10-1 "8Ru 7.376 I 10' 1"Sn 2.013 x 10' "'''To 5.204 x 10' "Y 6,901 x 10'

":aPr 3.061 x 10' "'RP.u 3.447 x 10' ""Sn 5.673 x 10' '-"T* 4.018 x 10' I" 6.460 x t0'

"'Pr 1.471 X 10' "'Ru 1.763 x 10' "*'Sn 6.637 x 10' ""'T 2.421 x 10' "Y 6.063 x 10'

"*Pr 4.572 x 10' "'3Ru 9.481 x 10' "*b"Sn 7.256 x 10' "'17 1.430 x 10' "Y 3.370 x 10'
"'Pla 1.483 x 10' "'Ru 8.167 x 10' '"Sn 2.166 x 10' "33'To 3.264 x 10' "Zn 4.795 x 10'
"'47Pr 1.373 x 10' 1"1Ru 6.035 x 10' ""Sn 2.817 x 10' "'Ire 3.196 x 10' "Zn 4.048 x 10'

"'MPr 1.776 x 10'7 "Sb 3.917 x 10' "'Sn 2.665 x 10' "*'To 2.714 x 10' 'Zn 2.296 x 10'
"SPr 5.031 x 10' 2"Sb 7.398 3 10xIO "'Sn 1.490 x 10' "'To 5.506 x 10' "Zn 6.254 x 10'
"'lP" 5.459 x 10' "aSb 2.5986 10"' ""Sn 7.921 x 10' "3O'T 3.146 x 107 "Zn 7.106 x 10'
"'eePr 1.164 x 10' "fSb 1.121 x 10' `USn 1.102 x 10' '"To 7.064 3 10' "Zn 2.772 x 10'
"'Prt 6.618 x 10' "aSb 1.365 x 100 "'Sn 2.947 Y 10 "'Te 1.462 x 109 "Zn 1.2065 x 10'
"'Pr 5.399 x 10' "aSb 1.051 x 10' '"Sn .i0m x 10' ,,To 2.179 x 10' "Zn 2.211 x 100

"'tr 2.16 x 100 "ft"S-b 3.827 x 10' "'Sn 1.642 x 107 "4'To 2.030 x 10' "Zn 1.711 x 10'
"'fPr 3.599 x 10"'7Sb 1.586 x 10' "'Sn 9.916 X 10' "4'To 7.038 x 10" `"Zr 6.860 107
"Pu 5.442 3 10' "Sb 5.862 10' "'Sn 2.835 x 300 1401T 1.382 x 10' "Zr 8.802 x 10'

"P1.603 x 10' "'Sb 3.655 x 10' "'Sn 1.906 x 10' mh 4.533 x 10' "'Zr 1.346 x 10'

"'Pu 5.306 x 10' "Sb 9.151 x 10' "'Sn 2.060 x 10' "'Th 1.560 x 10' "'Zr 1.729 x 10'
"mR 5.349 x 10.V '"Sb 1.640 X 107 "' Sn 9.148 x 102 n'Th 2.362 x 10" "'Zr 4.149 x 10'

""&M 0.233 x 100 "'2Sb 2.697 x 10' "'Sr 4.960 x 104 m'U 5.71 x 10' "'Zr 1.892 x 10'

"Rht 1.371 x 10'9 "Sb 1.676 X 10' "0%f 8.061 3 10' "U 8.60 x 10 '"'Zr 3.026 x 10`1

am 1.306 x 10' "'OSb 3.732 x 10' '"•r 1.391 x 10' "'U 6.0233 10' "Zr 6.634 x 10'

"aRb 3.369 x 107 "*'Sb 4.517 3 10' 1'St 1.06" 3 10' "U 3.621 x 10' "Z'r 6.167 3 10

S7.542 X 107 ""Sb 4.317 x 10' "*Sr 2.414 x 103 1"U 6.026 x 10 "Zr 1.110 x 10'

""I 1.600 x 10' "'Sb 3.300 x 10' "Sr 5.281 x 10' "'U 7.084 x 104 "Zr 9.664 x 10'
"Inhb 9.404 x 10' "'0 Sb 6.015 x 10' "ISr 1.792 x 10' I'U 9.360 x 10' "Zr 9.647 x 10'

"W 7.961 x 10' "•Sb 3.67S x 10' "Sr 6.841 x 10' "V 9.8w6 x 10'1
""R 6.902 X 107 "'Sb 2.226 x 10' "Sr 8.331 x 10' "'U 7.443 x 10&
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Table E-5. Total Fission Product Releases for PIPET and GTA Maxmnum
Operating Scenmios

Reease (C|)
Isotope PIPET GTA
"ar-8 1.25 x 10' 1.736 x 10'
Kr-Se 8.645 x 103 1.25 x 10"6
Rb-Se 1.132 x 10 2.244 x 10 *
Kr-91 1.927 x 102 1.304 x 10"
Rb-s1 8.431 x 10' 2.395 x 10"
Sr-91 1.561 x 10' 2.544 x 10"
Y-Oln 4.455 x 10U 1.364 x 10*1
Y-S1 4.391 x 101 1.304 x 10"1
Sr-82 7.548 x 10' 1.010 x 10÷1
Y-92 9.215 x 102 2.330 x 10"
Sr-8S 6.994 x 10' 1.412 x 10*6
Y-9C 1.198 x 10 7.076 x 10"*
Zr-Cl 4.863 x 10' 7.456 x 10"
Nb-95m 4.285 x 10- 6.234 x 1"IW
Nb-SI 3.749 x 10" 1.126 x 10'
Zr-97 4.364 x 103 6.251 x 10÷1
Nb-87m 5.155 x 10' 6.139 x 10*1
Nb-97 8.050 x 101 1.773 x 10"
Mo-105 3.379 x 10' 9.375 x 10'1
TO-1OS 1.556 x 103 1.O00 x 10÷1
Ru-lO5 1.621 x 10' 3.401 x 10°*
Rh-105m 3.415 x 10' 6.202 x 100
Rh-10S 1.450 x 10" 6.369 x 10"
Sn-132 7.370 x 102 1.833 x 10"
Sb-132m 1.010 x 10* 6.499 x 10*
Sb-132 1.208 x 10' 7.357 x 10
To-132 3.390 x 10-1 6.260 x 10'
1-132 1.145 x 10-2 2.796 x 10'
Sn-133 1.201 x 10"2 2.790 x 10.2
Sb-133 1.282 x 10* 5.765 x 100
To-133m 3.834 x 101 5.448 x 10.2
To-133 7.196 x 10' 8.983 x 10*"
1-133m 6.523 x 10*1 4.298 x 10'
5-133 2.431 x 10" 6.119 x 10*
Xe-133m 4.531 x 10' 6.621 x 10'
Xe-133 3.84K x 10'1 7.U06 x 10'
Sb-134 6.145 x 10x 5.724 x 10-2
To-134 9.332 x 10' 1.232 x 10"3
I-134m 1.358 x 10' 7.999 x 10'
1-134 5.223 x 10' 1.230 x 10*"
To-135 S.511 x 10* 9.016 x Ice
1-135 1.139 x 10' 1.262 x 10*1
Xe-135m 4.273 x 10' 4.950 x 10"1
Xe-135 2.194 x 102 4.014x 10°O
Cs-135m 1.745 x 10' 2.274 x 10*3
1-138 9.213 x 10.' 3.134 x IV*
X9-138 2.348 x 10' 2.564 x 10"*
Cs-I38m 2 .972 x 10' 1.494 x 10"6
Cs-138 6.572x 10' 1.319 x 10*1
Xe-140 2.080 x 103 2.439 x 10O3
Cs-140 3.133 x 10' 9.242 x 10"s
Be-140 1.299 x 102 1.151 x 10"*
LA-140 1.313 x 10"' 2.SG x 10'
Be-142 1.876 x 102 1.904 x 10+3
La-142 5.863 x 100 1.196 x 10"2
Source: Young, 1992.
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Table E-6. Fission Product Release Fractions for Elements

Release Release Basis Release Average
Category (diffusion) (percent) Grouped Elements

Nobles" Xe, Kr 3.0 Xe, Kr

Halogens I 1.0 I, Br

HR61 Cs, Sr 13.0 Cs, Rb, Na, Cu, Sr, Be,
non-Volatiles Mg, Be

LR4- Zr, Nb, Mo, Tc, 1.6 Te, Se, Sb, Po, Ru, Rh,
non-Volatiles Te, Ba Pd, Nb, Mo, Tc, Zr, Ce,

Th, Pa, U, Np, Pu, C,
La, Al, Y, Ac, Pr, Nd,
Pm, Sm, Eu, Gd, Tb,

Dy, Ho, Er, Tm, Am,
Sn, Ag, In, Ge, Ga, Gd,
Zn, As, Si

Note": (a) 100 percent of the activated hydrogen is assumed to be released.
(b) High Release.
(c) Low Release.

represent industry acceptable standards and are the baseline efficiencies

toward which the current ETS is being designed. The corresponding ETS
particulate release fractions used in the analyses below are 0.1 percent
particulate releases and 0.5 percent noble, halogen, and volatile, releases.

1.4 POPULATION SITE SPECIFIC DATA

Generally, site-specific data are collected within a radius of 80 kilometers
downwind from the point of release. This has been standard practice in the
past for evaluating radiological estimates for inclusion in impact analyses,
and is set forth for evaluation of normal operations in 40 CFR 61, EPA
NESHAP Policy. However, it was determined that for PBR propulsion
technology evaluation, the distance downwind would be extended to 150
kilometers in order to include major population centers. This can be
considered a reasonable and conservative approach where radiation doses
may be as high as, or higher than, local background contributions. This is
done with the understar -g that Gaussian plume models such as MACCS
are generally regarded as being unreliable for distances much past 100
kilometers. However, the estimates yielded by these codes are considered
conservative even to long distances from the release point. The additional
exposure to people located beyond 150 kilometers would contribute very
little to the total population dose and, therefore, is not considered.

For input into MACCS, population data are arranged onto a circular (polar)
grid divided into 16 directional sectors and 26 radial distances measured
from the source point to 150 kilometers distant (Figure E-1). Population
doses estimated from this data assume that the population in each grid
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element is distributed evenly over the surface of the element.
Populations of major cities surrounding NTS are taken from 1990 census
data provided by NTS (Leppert, 1992). Rural populations (including
individual ranch sites) are taken from a 1989 U.S. EPA census (Thome,
1991). NTS crop, livestock, and water pathway data were extracted from
the site radiological monitoring report (Environmental Protection Agency,
1991) and input directly into the MACCS site file.

INEL population data for major cities and rural populations are taken from
1990 census data. The population data were input into MACCS in the same
manner as described for the NTS data. Crop, livestock, and water pathway
data for INEL were taken from a socioeconomic database (Hardinger, 1990)
produced for the southeastern portion of the state of Idaho.

2.0 IMPACT ANALYSIS

2.1 OPERATIONAL SCENARIOS

Ngrmal I

Normal I experiments include initial startup, zero-power, and low-power
physics tests. Testing under these conditions may be performed without
coolant flow, and under normal operating conditions (non-accident) would
not release radiological materials to the environment since test conditions
would be significantly below full-power operation conditions. For this
reason, Normal I experiments are not discussed or analyzed further.

NormaLl 1

Normal II experiments are standard tests that would operate within the fuel
design envelope, up to the core's rated full power (550 MW for PIPET and
2,000 MW for GTA). These experiments would allow the release of smell
amounts of *-t core inventory due to heat-induced release, properties of the
fuel particles themselves, and cracking of a small number of fuel particles
during each test. The amount of fission products released from the core as
a result of a Normal II operation would be as discussed in Section 1.3. PBR
propulsion technology Normal II experiments would be performed using both
GTA and PIPET cores.

Normal III experiments, which would be performed using PIPET cores only,
involve operations to determine fuel design margins, with the intent of
quantifying actual design limits. These experiments would include over-
power, reduced coolant flow, and extended duration testing. These tests
may involve full or partial fuel element failure where some fraction of the
fuel in one or more fuel elements is released into the ETS. Current
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assessments of these experiments envision reduced run times (minimizing
the Inventory) with only partial failure of some of the fuel elements
(minimizing the release). However, for purposes of performing conservative
impact analyses, It Is assumed that 100 percent of the core fission product
inventory is released following a maximum case test. It is important to
realize that the intent of these tests is to define the design margin, not to
purposely fail the core. In actual testing no fuel element failure or release of
significant portions of the core inventory to the ETS may occur.

2.2 IDENTIFICATION OF BOUNDING CASE SCENARIOS

Rlease Mechanisms

Source terms pertaining to Normal II and III operations are emitted in
multiple plume segments. Normal II operations are simulated with two
distinct plume segments. The first occurs during the course of a GTA or
PIPET operation and consists of nominal diffusion driven and failed fuel
fission product release, specified in Tables E-5 and E-6. The second Normal
II plume segment releases volatile isotopes trapped by the absorber-beds
during operation after they have decayed to safe levels. The time following
operation after which the volatiles are released is assumed to be one day.

A third plume segment is used to model PIPET Normal III operations, in
addition to the two previously mentioned plumes. This plume segment
occurs at the end of the experiment, in which the remaining PIPET core
inventory (100 percent) is assumed to enter the ETS over a small time
interval of a few seconds and is subsequently released in accordance with
ETS retention efficiencies.

Bounding Case Scenarios

A GTA core would undergo no more than 2.0 TJ total usage, which can be
represented by a single maximum case test run of 2,000 MW for 1,000
seconds. Such a maximum case test would result in the highest total core
inventory, since at the immediate conclusion of such an operation the
maximum possible amount of all fission products would be present, with no
time for decay of short-lived isotopes. Thus, the inventory present In a GTA
core at the conclusion of a maximum case test run would represent the
largest fission product inventory for evaluation. This inventory (Table E-4) is
used for determination of the source term for the bounding case GTA
Normal II operational impact. For isotopes in which specific release fractions
have been established, this calculated value will be used (see Table E-5).
Released amounts for the remaining inventory are estimated using the
criteria established in Table E-6. Since Normal III operations would be
conducted for PIPET only, no analysis of this case is performed for GTA.
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Each PIPET core can undergo a series of tests, up to the maximum lifetime
usage of 1.375 TJ. Each test in this series can be separated by a week or
more of post-test decay time before another operation is initiated. With
each consecutive operation, the long-lived fission product inventory of the
core would Increase, since thoe long-lived isotopes would not decay
significantly between test runs, and may in fact increase due to decay of
shorter-lived precursor isotopes. For modeling purposes, this is represented
by five maximum case test operations 1550 MW for 500 seconds). The
core inventory resulting from the test series is calculated by allowing
1 Week of decay time between test operations (this is quite conservative,
since the time between tests is expected to be much longer). The case of
the core inventory immediately following the fifth test run would thus
represent the maximum for all fission product isotopes, including long-lived
species. This core Inventory has been selected as the bounding case for the
PIPET Normal II and Normal III analyses. As for GTA, Normal II PIPET
inventory escaped quantities would be as shown in Table E-5 or calculated
using Table E-6 criteria. For PIPET Normal Ill operations, the entire
inventory is assumed to be released into the ETS.

The maximum case yearly operational impact is also assessed. The
bounding case for this analysis is found by assuming testing of two PIPET
cores, each operating 5 times at 550 MW for 500 seconds, and two GTA
cores, each operating once at 2,000 MW for 1,000 seconds (see
Section 1.3). In determining the contribution to annual dosage provided by
the two PIPET cores, the final test of one of the cores is considered to be a
Normal III experiment, the remaining nine tests are considered to be Normal
II. The reported dose is the sum of the nine Normal II operations, and the
one Normal III operation for two PIPET cores, and two Normal II GTA
operations.

Impacts due to the entire PBR propulsion technology development and
validation are based upon the cumulative effect of a 1 0-year test program
duration. This would consist of five PIPET and one GTA Normal II
operations each year, with a total of four PIPET Normal III operations during
the 10-year period replacing four of the PIPET Normal II tests.

2.3 IMPACT ASSESSMENT

Impacts of Normal II and Normal III operations are provided based upon
resultq of analysis for bounding case scenarios using the MACCS computer
code. fteteorological conditions are assumed to correspond to the model
conditions presented in Table E-1 for both SMTS and CTF, since pre-test
forecasting and analysis would preclude conditions which may produce
impacts greater then those presented here.

Results are presented for a single test run of each bounding case operational
scenario, the maximum yearly impact, and the PBR propulsion technology
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assessment lifetime, which is assumed to be 10 years. Impacts are
presented at the facility boundary (the nearest NTS/INEL boundary in the
selected wind direction), the location of the MEI, and to the total exposed
population dosage. The radiological doses presented in these analyses are
expressed as the sum of the external doses received from cloudshine and
groundshine and the internal doses received from inhalation during plume
passage and later resuspension, and ingestion of contaminated food and
water, integrated over a 50-year period. Virtually all the committed dose
would be received in the first year following the radiological release.

Normal II Impacts

Tables E-7 and E-8 list the dose to the MEI and the population dose,
respectively, for both PIPET and GTA Normal II operations. Both site
boundary and peak doses are listed for comparison.

PIPET. The dose at the NTS boundary following a single bounding case
location of PIPET Normal II operation at the SMTS is approximately 0.00066
mrem. The MEl occurs at approximately 210 kilometers, with a dose
received of 0.0046 mreo. The dose at the INEL boundary following a single
PIPET Normal II operation at the CTF is approximately 0.00050 mrem. The
location of the MEI at INEL occurs at approximately 135 kilometers, with a
dose received of 0.01 mreom.

GTA. The dose at the NTS boundary following a single GTA Normal II
oparation at the SMTS is approximately 0.009 mrem. The location of the
MEl occurs at approximately 190 kilometers, with a dose received of 0.011
mrem. The dose at the INEL boundary following a single GTA Normal II
operation at the CTF is approximately 0.012 mrem. The location of the MEI
at INEL occurs at approximately 18 kilometers, with a dose received of
0.028 mrem.

The major differences between the magnitude of the INEL and NTS doses
are caused by the differences in the selected inversion layer height as
evaluated at each site (1.5 kilometers at INEL and 2.0 kilometers at NTS).
The maximum population dose for a single PIPET Normal II operation (fifth of
a series) may result in the projection of up to 0.00022 additional cancer
fatalities and 0.000057 additional genetic disorders at NTS; and 0.0011
additional cancer fatalities and 0.00033 additional genetic disorders at INEL.
For GTA, the maximum population dose may result in the projection of up to
0.00017 additional cancer fatalities and 0.000045 additional genetic
disorders at NTS, and up to 0.0012 additional cancer fatalities and .00033
additional genetic disorders at INEL. These results are in addition to the
normally expected occurrences of these effects.
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Talde E-7. Normal II Operation Plume Center-Line Dose to fhe MEl

Annual
Natural

Site Boundary Peak Radiation

Core Dos Distance Dose Distance Dos
(mrem/yr| Site (orerm) (kin) (mrem) (kin) (orerm)

PIPET NTS 0.00066 39 0.0046 210 383

PIPET INEL 0.00050 15 0.010 135 402

GTA NTS 0.0090 39 0.011 190 383

GTA INEL 0.012 15 0.028 18 402

Normal H1 Impacts

Tables E-9 and E- 10 list the dose to the MEI and population doses,
respectively, for the PIPET Normal III operation. Both site boundary and
peak doses are listed for comparison.

The dose at the NTS boundary following a PIPET Normal III operation at
SMTS would be approximately 0.13 mtero. The location of the MEI would
occur at approximately 190 kilometers, with a dose received of 0.53 itoero.
The dose at the INEL boundary following a PIPET Normal III operation at the
CTF is approximately 0.06 mtero. The location of the MEI would occur at
approximately 125 kilometers, with a dose received of 1.2 mrom. Many of
the differences between INEL and NTS results discussed for Normal II
operations also apply for Normal III operations.

Population doses for a PIPET Normal III operation may result in the
projection of approximately 0.02 additional cancer fatalities and 0.005
additional genetic disorders at NTS, and approximately 0.09 additional
cancer fatalities and 0.03 additional genetic disorders at INEL.

Maxiamin Annual Operations

Tables E- 1 and E-12 list the dose to the MEI and population doses.
respectively, for the maximum yearly total release. The dose at the NTS
boundary following the maximum yearly release from the SMTS would be
approximately 0. 16 mreo. The location of the MEI would occur at
approximately 195 kilometers with a dose received magnitude of 0.6 itoero.
The dose at the INEL boundary following the maximum yearly release at the
CTF would be approximately 0.09 mroem. The location of the MEl at INEL
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Table E4. PIPET Normal IN Operation Plume Center-Line Dose to Ohn MEI

Annual Natural
Site Boundary Peak Radiation

Dose Distance Dos Distance Dos
Site (torem) (km) (mrom) (km) (tmrem)

NTS 0.13 39 0.53 190 383
INEL 0.06 15 1.2 125 402

would occur at approximately 125 kilometers, with a dose received of 1.35
mrem. These values are well below the NESHAP standard of 10 mreom.

Population doses for the maximum yearly release may result in the
projection of approximately 0.02 additional cancer fatalities and 0.006
additional genetic disorders at NTS, and the projection of approximately 0.1
additional cancer fatalities and 0.03 additional genetic disorders at INEL.

PMR Propulsion Technology Development and Validation Impacts

During the 10-year lifetime of the PBR propulsion technology development
and validation, impacts from each year would accumulate and collectively
produce the total program-related dose. An average year is considered to
consist of five PIPET Normal II Operations, and one GTA Normal II operation.
During the 10-year test period, a total of four PIPET Normal III operations
will occur which will replace four of the PIPET Normal II tests.

Tables E-1 3 and E-1 4 present the cumulative lifetime impacts from the
proposed PBR propulsion technology development program. Both dose to
the MEI and population doses are listed for comparison.

The dose at the NTS boundary for PBR propulsion technology assessment
releases from the SMTS would be approximately 0.64 mreo. The location
of the MEI would occur at approximately 190 kilometers with a dose
received of 2.5 mreo. The dose at the INEL boundary for P8R propulsion
technology assessment releases at the CTF would be approximately 0.50
mreo. The location of the MEI at INEL would occur at approximately 125
kilometers, with a dose received of 5.6 mreom.

Population doses for the lifetime of PBR propulsion technology assessment
releases may result in the projection of approximately 0.09 additional cancer
fatalities and 0.02 additional genetic disorders at NTS, and the projection of
approximately 0.44 additional cancer fatalities and 0. 12 additional genetic
disorders at INEL.
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Table E-1 1. Maximum Yearly Release Plume Cntr-4Jine Dose to "he MEt

Annual
Site Boundary Peak Natural Radiation

Dose Distance Dose Distance Dose
Site (mrem) (km) (mrem) (km) (mreo)

NTS 0.16 39 0.60 195 383

INEL 0.09 15 1.35 125 402

2.4 ACCIDENT SCENARIOS

2.4.1 Severe Accident Hazards Analysis

2.4.1.1 Summary. As part of the preparation of this analysis, the project
team reviewed the entire evolution of the project to estimate the maximum
possible consequences resulting from hypothetical severe accidents,
regardless of their probability. In most cases, a scenario which would
produce a particular source term that could impact the environment or the
health and safety of workers and the public was presupposed. In one case,
the source term was taken as the maximum theoretically possible, i.e.,
complete vaporization of a core containing the maximum possible fission-
product inventory, and its release directly into the atmosphere. Current
calculations indicate that no mechanism exists that could rupture both the
primary and secondary confinement boundaries to allow such a direct
unmitigated release, except through deliberate malevolent actions.
Nevertheless, this Level 1 Source Term provides an upper bound on safety
impacts. The value of such an unlikely assumption is that it ensures that all
credible accidents will have consequences that are much less severe.

The population and regions at risk during severe accidents were divided into
three separate groups by location: OSN - on-station personnel (within the
facility perimeter fence); OST - on-site (e.g., NTS, INEL) but outside the
facility fence; and P - members of the public situated off site. Five levels of
source term severity were distinguished, depending on where and when the
accident occurred during the facility life-cycle. These source terms then
provided the input to the accident consequences calculations of radiation
doses and health effects.

2.4.1.2 Introduction. In the preparation of this analysis, the project team
systematically reviewed all aspects of the project life cycle in an attempt to
ensure that no potential hazards had been overlooked. Although this review
resulted in both qualitative and quantitative estimates, it did not perform
detailed analyses of all situations. More specific and thorough investigations
will be performed for the Safety Analysis Reports required before
construction or operations can be approved by the appropriate regulatory
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Table E-13. Total SNTP Test Program Cumulative Center-Line Doe to the MEl

1 O-Year
Natural

Site Boundary Peak Radiation

Dose Distance Dose Distance Dose
Site (mrem) (km) (mrem) 4km) (mrem)

NTS 0.64 39 2.5 190 3830

INEL 0.50 15 5.6 125 4020

agencies. This hazards "walk-through" presents conservative bounding
results that can be used to compare the risks of the proposed project to
other risks that the public normally accepts in the conduct of its economic,
social, and political affairs.

All types of hazards were considered including toxic emissions, fires and
explosions, and releases of radioactivity. For this facility, radiological
hazards generally dominate the potential impact of the project during both
normal operations and potential accidents.

The process of analyzing the potential radiological consequences of a severe
accident begins with the definition of a "source termw. The particular
nuclides (e.g., Xe-133), amounts (in curies), chemistry and morphology
(solid, respirable particulate, gas, etc.). half-life, and biological toxicity of the
material released to the environment defines the radiological source term.
Calculated core inventories for PIPET and GTA cores are shown in Tables
E-3 and E-4. These inventories were calculated using ORIGEN2 in
accordance with the parameters detailed in Section 1.3. Analysis of these
cores led to the description of five distinct source terms that might occur in
particular accidents. These source terms are defined in Table E-1 5.

All of the potential accident scenarios are bounded or encompassed by
these five sources. These source terms are then further analyzed by
calculating their release to the environment, their transport based on release
characteristics (velocity, temperature, composition) and meteorological
conditions (wind speed and direction, inversion layer presence and altitude,
etc.), and the resulting biological doses based on deposition calculations,
hypothetical location of the maximally exposed individual, and population
location and density. The integration of the source term with the conditions
prevailing at the time of the accident and the transport, dispersal and
deposition of the radionuclides determines the level of severity of the
accident. Table E-5 presents specific core release quantities for select
radionuclides, which together account for approximately 75 percent of the
total release. Calculation of releases for the balance of the core inventories
are calculated using the core release fraction information found in Table E-6
and the core inventories found in Tables E-3 and E-4.
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Table E-15. EIS Source Term Levels

Level 1 Source Term: all core vaporized coincident with the highest fission-
product inventory; direct release to atmosphere without any
mitigation.

Level 2 Source Term: all core aerosolized coincident with the highest
fission-product inventory; release through ETS with failure of single
most critical component and failure of confinement system.

Level 3 Source Term: all core melts; source term from volatiles only (iodine,
cesium, noble gases, etc.); release through ETS with failure of single
most critical component and failure of the confinement system.

Level 4 Source Term: accidental criticality leading to vaporization of core
with no prior fission product inventory; release directly into
atmosphere.

Level 5 Source Term: cold core (i.e., no melting or vaporization) fragmented
and dispersed by means of an external event (e.g., a hydrogen
detonation); release directly into atmosphere.

Three accident consequence levels were chosen for analysis, since they
encompass the most severe hypothetical accidents. A detailed discussion of
the consequences are summarized in Table E-1 6 and the following
discussion.

Table E-16. Accident Consequence Levels

Consequence Level I: The worst-case hypothetical accident in which the
Level 1 Source Term is released to the atmosphere without
mitigation.

Consequence Level II: The worst-case hypothetical accident considered to
be credible without requiring extremely improbable external events
or deliberate malevolent actions. The system is assumed vulnerable
to the failure of the single most critical safety component. Source
Term Level 2 is employed. Two Consequence II cases are
distinguished, depending on whether the release occurs early or late
in the accident.

Consequence Level II: This accident involves the complete vaporization of
the core with little or no inventory of fission products at the time of
the accident. This can occur early in the facility life cycle (during
zero- or low-power testing), or late after the fission products have
substantially decayed. A Level 4 Source Term applies.

A Consequence I accident assumes Source Term Level 1 under worst-case
assumptions for all other initial and boundary conditions (e.g., no credit
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taken for agglomeration, condensation or scavenging processes, maximum
possible fission product inventory, GTA facility, etc.).

There are two Consequence II accidents, both of which employ Source Term
Level 2. The accidents are assumed to occur following the maximum GTA
operational cycle. The ETS is intact except for the assumed failure of the
eight absorber bed stages. Two different failure times are considered:
early, in which the prevailing weather conditions satisfy the normal
operating safety constraints; and late, 10 hours after the run when the
weather can no longer be presumed to be favorable. In the latter case, the
worst-case weather Is assumed to prevail: 300 meter inversion layer base,
1.0 meter per second wind blowing directly toward the nearest maximum
population center (Las Vegas at NTS and Idaho Falls at INEL). The Level 3
Source Term is not calculated separately, since its consequences are less
than those produced by Level 2 for these accident scenarios.

A Consequence III accident is assumed to occur during low-power testing if

an inadvertent criticality occurs before the confinement system is in place.
Although highly unlikely, some of the core could be vaporized and be
released directly into the atmosphere. The same consequences can be

considered to be bounding for any accidental criticality that occurs outside
the confinenent (e.g., during handling or storage) when the fission product
inventory is very low. This accident would involve a Level 4 Source Term.
The Level 5 Source Term is considered to lead to much more benign
consequences than thr previous accidents; therefore, it was not analyzed
separately.

Following is a brief overview of the hazards "walk-through" for various

stages of project development and facility operations.

On-Station Handling and Storage Prior to Testing

A key concern in handling and storing test articles prior to testing is the
possibility of accidental criticality. With proper design and engineering, the

potential for accidental criticality can be discounted, thereby limiting the
source term to Level 5. However, even if such an event were to occur, the
source term would be less than Level 4, resulting in an accident of severity
less than Consequence Ill.

In the absence of inadvertent criticality, a potential hazard arises from the
energetic dispersal of uranium and/or beryllium due to a hydrogen
detonation. However, the beryllium .,would not be hazardous unless burned
or aerosolized; the heat flux from a hydrogen deflagration or detonation is
insufficient to ignite or aerosolize the beryllium even if it were directly
exposed to the flame. Inside the reactor vessel, there is no explosion hazard
capable of releasing the beryllium. Fragmentation due to detonation-
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produced loads would limit the contamination and biological hazards to a
very localized region around the facility.

Very unlikely external events can be postulated as accident initiators. These
include airplane crashes into the facility, strong earthquakes, lightning
strikes, terrorist attacks, or hydrogen detonations. In order to present an
off-site threat to the public or the environment, radionuclides would have to
be lofted into the air and subsequently fall out in populated areas.

In all cases, the consequences of non-deliberate events would involve
source terms no worse than Level 5. Only in the case of deliberate
sabotage could the source approach Level 4. The consequences of all such
accidents are bounded by the Consequence III accident described in
Section 2.4.2.

Low Inventory Testing

Low-inventory testing would not be initiated until the full Coolant Supply
System (CSS) and Effluent Treatment System (ETS) were in place and
operational. Although the fission product inventory could exceed the Level
4 Source Term, it would be less than Level 2. The Late-Time Accident
Consequence II "Late" calculation (Section 2.4.3) would be bounding in the
unlikely event of a severe accident, since no controls on the prevailing
weather would apply, nor would sheltering or evacuation requirements be in
place.

Power Testing

Credible reactor accident scenarios include (1) loss of flow while at high
power; (2) reactivity addition accidents such as cold hydrogen flood while
critical, or inadvertent control rod or safety rod movement; and (3) loss of
cooling during post-operation cooldown (i.e., decay heat removal). The first
two scenarios are calculated to lead to immediate ejection of the fuel as an
aerosol terminating the power excursion with less than 100 MJ or 300 MJ
respectively of additional fission yield produced in the excursion. The
excursion yield is thus 0.0036 percent of the maximum inventory following
a normal series of operations.

Normal safety precautions would apply during all power testing, including
protection of on-station workers, and operations constrained to coincide
with favorable weather patterns, i.e., when wind direction and inversion
layers are such that the dispersal of fission products is towards the least
populated areas.

For potential consequences to on-site (OST) and off-site (P) personnel,
source term Levels 1, 2 or 3 would be bounding for design basis accidents
(DBAs) or severe accidents (beyond DBA). The chosen approach assumes
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that the DBA is a continuous rod withdrawal accident from low power. This
can only occur during testing, when favorable weather conditions prevail.
Hence, the early Consequence II accident would be bounding.

The third accident scenario to be considered is a postulated loss-of-coolant-
accident (LOCA) during post-operation cooldown. (A LOCA during operation
is considered above.) Since the ETS is to be designed to absorb the effects
of a core vaporization, the LOCA would result in a release to the atmosphere
only if there were a concurrent failure of the ETS. Although such a
concurrent failure is an improbable event, the following discussion is
included to demonstrate that the potential releases are less than those
already described as Consequence II accidents.

Calculations have indicated that, if the LOCA occurs more than three hours
after the test is terminated, the conduction of the decay heat from the fuel
will be sufficient to prevent any significant melting. Should the LOCA occur
during the three hours immediately following a test operation, the decay
heat may produce core melting but is not sufficient for vaporization.
Therefore, any release would be less than that already considered as Source
Term Level 3. Furthermore, the releases, should they occur, would happen
within the weather predictability window (expected to be about 10 hours).
Thus, the consequences of postulated LOCAs during the post-operation
cooldown period are bounded by the Consequence II "Early" accident
described in some detail in Section 2.4.2.

Long-Term Post Test Cooling

The test articles will remain within the test cell for an extended cooling
period and to allow substantial decay of the radionuclides. Within this

configuration, the source term would probably be substantially less than
Level 4, since the moderate fission product inventory would be significantly
mitigated by the presence of the ETS. Even in the extremely unlikely event
of an inadvertent criticality with some inventory, the source term would be
less than Level 2.

Maintenance and Inter-Test Period

As long as the test article remains within the confinement, source terms
would be less than Level 2 credible mechanistic accident scenarios. The
bounding accident would be represented by Consequence II 'Late.'
However, the probability of such a consequence is extremely unlikely. In
the analysis, no credible accident involving hydrogen detonations was
capable of failing the reactor vessel (primary confinement) or any major
component of the ETS. This was true either as a result of the structural
strength of the component, or the impossibility of introducing oxygen into a
hydrogen-pressurized system. Similarly, no mechanism was uncovered that
would lead to recriticality as a result of a nearby hydrogen detonation.

SNTP FEIS E-31



Deinstallation. Storage, and Transportation

Since the radioactivity of the test article has substantially decayed, source
terms should not exceed Level 4. Similarly, no physical mechanism was
identified by which criticality could occur as a result of an external
explosion. The most serious event would involve fragmentation and local
dispersion of large core fragments; hence, the Source Term would not
exceed Level 5. Transportation of radioactive material off site might involve
accidents leading to dispersal of the material. However, these
transportation accidents are separately considered.

Decommissioning

A detailed investigation of decontamination and decommissioning of the
facility at the end of its useful life will be performed as part of the SAR
process in the program. No environmental or safety impact is expected In
this process that would exceed the accident consequences already
examined in the earlier phases of the project.

2.4.2 Evaluation of Potential Accident Scenarios

Consequence I

A Consequence I accident is considered the maximum possible hypothetical
accident. The accident assumes the total release of all radioactive material
of a maximum inventory GTA core immediately following operation. The
inventory is assumed to be released from the core in a completely
aerosolized fashion to maximize the radiological consequence. The released
material is assumed to bypass completely the ETS and any secondary
confinement. No account for agglomeration, condensation, or scavenging
processes is taken, which ensures that the maximum inventory is dispersed
outside of the test site boundary. Each of these assumptions represents an
overly conservative bound which cannot be realized physically.

Consequence II

A Consequence II accident is considered the maximum credible postulated
accident scenario. A Consequence II accident can result if a critical ETS
component fails following the end of a maximum operational cycle, placing
the maximum inventory into that component. The critical component is
assumed to be the cryogenic adsorber beds (a series of multiple parallel
stages) which are assumed to have the potential to fail any time during or
following an operation. For conservatism, 100 percent of the core is
assumed to be released into the ETS. For this case all of the noble gas
inventory is released into the atmosphere, while particulates and other non-
gaseous materials are mainly trapped in the ETS particulate and charcoal
filters, and thus not released. This accident is considered for PIPET only. It
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would require the simultaneous failure of three independent systems for a
GTA reactor to experience this scenario (reactor core integrity, ETS adsorber
beds, and the ETS confinement system), which is considered incredible.

Two different failure times are considered. The first occurs immediately
following the end of a PIPET Normal III operation. Model weather conditions
are assumed, since this release would occur within the 1 0-hour forecast
window. This accident is termed the Consequence II "Early' scenario.

The second time at which an adsorber bed can be assumed to have failed
occurs after the 10-hour forecast window. For this reason nominal weather
conditions can no longer be assumed. Instead, credible weather conditions
which produce the maximal impact are assumed to prevail (F stability,
1.0 m/s wind speed, and a 300 m inversion layer base). Additionally, the
wind is assumed to be blowing directly toward the nearest maximum
population center (Las Vegas at NTS and Idaho Falls at INEL). This accident
is termed the Consequence II "Late" scenario in the remainder of this
section.

Consequence Ill

During initial installation of a GTA or PIPET core, some zero or low-power
testing (Normal I operations) would be conducted. Although highly unlikely,
an accidental reactor control rod withdrawal could occur before the reactor
containment and confinement system are in place. In this event, the reactor
would experience a brief, but intense, power excursion that could result in
fuel vaporization and subsequent release directly into the atmosphere. The
resulting inventory would contain fission products from approximately
10l fission events (equivalent to 110 MW for 0.5 seconds of GTA
operation) (Sherman, 1991), and would be released at ground level.
Although the intent would be to perform the zero-power testing in at least
model weather conditions, weather conditions producing the maximal
impact are assumed for conservatism (F stability, 1.0 m/s wind speed, and a
300 meter inversion height). Additionally, the wind is assumed to be
blowing directly toward the nearest maximum population center (Las Vegas
at NTS and Idaho Falls at INEL).

Preliminary analysis performed using these accident scenarios has shown
the Consequence II "Late' accident with a PIPET core to be the conservative
bounding case scenario. Although greater impacts are calculated using a
Consequence I accident, no credible design-based situation is conceivable
which could result in its occurrence, thus it will not be considered in this
analysis. The potential for occurrence of even a Consequence II type
accident is remote, since it would depend upon the simultaneous failure of
two independent reactor systems; failure of the complete ETS cryogenic
adsorber system, and failure of the confinement or isolation system which
would otherwise prevent uncontrolled release of radioactive material during
an accident. The probability of such an occurrence, termed a "two-point"
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failure, is remote; while the failure of either system is low, the simultaneous

failure of both is almost inconceivable.

2.4.3 9ounding Cue Accident Impacts

Tables E-17 and E-18 list the dose to the MEI and population dose,
respectively, for the Consequence II "Late= accident. The site boundaries
for this accident are reported closer to the release point (23 kilometers at
NTS, and 10 kilometers at INEL) than was used In the Normal-case
operations analyses as a result of the wind direction changes.

Table E-17. PIPET. Consequence N Late" Accident Plume Center-line
Dose to the MEl

Annual
Natural

Site Boundary Peak Radiation

Dose Distance Dose Distance Dose
Site (mrem) (kin) (mrem) (km) (mrem)

NTS 23.5 23 23.5 23 383

INEL 24.0 3 30.0 10 402

The dose at the NTS boundary for this accident occurring at SMTS is
approximately 23.5 mrem. The dose at the INEL site boundary for this
accident occurring at CTF is approximately 24.0 mream. The MEI doses are
23.5 mrem at NTS and 30.0 mrem at INEL. Although these values do not
take into account the effects of evacuation they are well below the
ANSI/ANS Report 15.7 guideline of 500 mrem (0.5 rem).

Population doses as a result of a Consequence II "1Late" accident are
evaluated in the southeast (SE) wind sector for NTS (i.e., Las Vegas), and
the SE sector at the CTF (i.e., Idaho Falls). The projected latent effects
which may be caused by the Consequence II "Late" accident may be
approximately 0.37 additional cancer fatalities and 0.10 additional genetic
disorders at NTS, and approximately 1.4 additional cancer fatalities and
0.36 additional genetic disorders at INEL. These values represent the
maximum accident-case impact for PBR propulsion technology assessments.

An initial analysis of a Consequence I accident, using a GTA core to yield
the source term and occurring under model weather conditions, was
undertaken. Impacts produced (see discussion of consequences in Section
2.4.2), by such an accident, while recognized as not physically possible to
produce, serve as a baseline against which the bounding case can be
compared. At NTS, a GTA Consequence I accident could result in an MEI
dose received of 221 mrem at a distance of 180 kilometers, while at INEL
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such an accident would produce an MEI dose received of 560 mrem at a
distance of 120 kilometers.

Likewise at NTS, a GTA Consequence I accident at NTS could produce as
many as 0.17 additional cancer fatalities and 0.045 additional genetic
disorders in the exposed population, and at INEL an additional 7.6 additional
cancer fatalities and 2.0 additional genetic disorders.

3.0 RADIOLOGICAL IMPACTS OF TRANSPORTATION

The impacts of transporting feed, fresh product, irradiated product and low-
level waste (LLW) for the program were analyzed using the RADTRAN
computer code developed by Sandia National Laboratories ISNL). This
section describes this computational method and the analysis performed.

The purpose of this analysis is to provide a technical assessment of
radiological and nonradiological risk associated with transportation of
radioactive materials used for system development work at ground test
facilities. This analysis does not assess "social amplification of risk," which
may be affected by public perceptions (Kasperson et al., 1988). No
generally accepted method has yet been developed for the formal analysis
of these factors. However, awareness of these concerns is responsible, at
least in part, for the recognition of "secondary factors" in the U.S.
Department of Transportation (DOT) routing guidelines and for the strong
tendency toward conservatism (i.e., toward overestimation of risk) in the
risk analysis.

3.1 RADTRAN MODEL

The RADTRAN 4 risk analysis model was developed by SNL to calculate
radiological risks associated with the transport of radioactive materials by a
variety of modes, including truck, rail, air, ship, and barge (Neuhauser and
Kanipe, 1991). The RADTRAN 4 computer code consists of two major
modules for each transport mode: the incident-free transport module, in
which doses resulting from normal transport are modeled; and the accident
module, in which consequences and probabilities of accidents are evaluated
and used to generate a risk estimate. RADTRAN 4 is the central code of the
set of codes and databases developed by SNL to support transportation risk
analysis. With these codes and databases, radiological and nonradiological
transport risks can be estimated, and they are well suited to complex
problems involving multiple package types, transport mode options, and
potential destinations. RADTRAN 4 permits the user to describe route
segments in detail. This capability is used in the present analysis to
generate shipment-level risk values (Neuhauser and Kanipe, 1991).

The single greatest "limitation" facing users of RADTRAN or any code of
this type is a scarcity of statistical data for certain input parameters. This
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difficulty often can be overcome by using conservative estimates of thes
parameters (i.e., values that tend to maximize the risk). The resulting risks
tend to be overestimates (Neuhauser and Reardon, 1986), but are
appropriate for use as bounding estimates in the evaluation of environmental
consequences. In this context, use of confidence limits as a measure of
uncertainty would be inappropriate.

An extensive analysis of the sensitivity of RADTRAN risk calculations to
variations in parameters was performed by Neuhauser and Reardon (1986)
for a sample truck transport case. The parameters that had the greatest
effect on the incident-free risk calculation for truck transport were found to
be, in decreasing order of importance: exposure distance while stopped;
package dose rate; packages per shipment; shipments per year; Ko (a
factor that accounts for the shape of the package); distance traveled; stop
time; number of persons exposed while stopped; shipments per year;
distance from source to crew; and number of crew members. AN of these
are either deterministic (i.e., have known, fixed values for the problem being
analyzed) or can be appropriately bounded by a conservative assumption.
The accident risk calculation was sensitive to values for release fraction and
for probability of occurrence of accident-severity categories; it was
relatively insensitive to changes in accident rate or fractions of travel in
urban, suburban and rural population-density zones. Consequently, where
data are not available, conservative assumptions regarding package release
fractions and accident-severity-category probabilities are used.

3.1.1 Incident-Free Radiological Risk

Included in the incident-free module for highway and rail transport are
models describing:

* Dose to persons within 800 meters (2,600 feet) of the transport
link

"* Dose to persons sharing the transport link

"* Dose to persons at stops (e.g., refueling stops, rail classification
yards).

The magnitude of this risk depends mainly on the package or shipment dose
rate and the surrounding population densities. The package dose rate is
defined as the dose rate in millirem per hour at 1 meter (3 feet) from the
package surface. The shipment dose rate is defined as the corresponding
dose rate at 1 meter from the conveyance. The latter is often used to
model multiple-package shipments. Three population density zones (rural,
suburban, and urban) are used for interstate highway routes. These
correspond to mean population densities at 6,719 and 3,861 persons per
square kilometer (250 acres), respectively.
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Radiological Accident Risk

Accident risk may be generically defined as the consequences of an accident
multiplied by the probability of that accident. In practice, any number of
different accident sequences exist, each of which has an associated
probability. These various types of accident sequences may be grouped
according to their severities; in RADTRAN, each of these groupings is
considered an Accident Severity Category. Severity is a function of the
magnitudes of the impact, puncture, and thermal forces to which a package
may be subjected during an accident. Because all accidents may be
described in terms of these basic physical forces, severity is scenario-
independent. That is, any sequence of events that results in an accident in
which a package is subjected to forces within a certain range is assigned to
the Accident Severity Category associated with that range of values. Each
value in the severity category matrix represents a conditional probability.
This is, each value is the probability, given that an accident occurs, that the
accident will be of that particular severity. To determine the expected
frequency of each severity category, each value must be multiplied by the
baseline accident rate for the mode and population zone. Each population
density zone has a distinct baseline accident rate and distribution of
accident severities because of differences in average velocity, traffic
density, and other factors in rural, suburban, and urban areas.

Radiological consequences were calculated by assigning release fractions to
each category for each chemically and physically distinct type of
radioisotope. The release fraction is defined as that fraction of the
radioisotope group in the package that could be released in a given severity
of accident. Release fractions vary by package type. Most solid materials
are relatively nondispersible and would be difficult to release in particulate
form. Therefore, RADTRAN allows the user to assign values for aerosolized
and respirable aerosol fractions of the released radioactive material for each
Accident Severity Category. Distinct aerosol and respirable aerosol fractions
are assigned by material dispersibility category; these categories describe
the physical form of the material (e.g., gas, liquid, solid in powder form,
monolithic or nondispersible solid).

RADTRAN contains a meteorological model that allows the user to define
the behavior of a plume of particulates, if one is produced by the type of
accident considered. Material released in aerosol form is assumed to travel
away from the immediate vicinity of an accident in a particulate plume.

To calculate health effects, five exposure pathways are considered:

* Inhalation of respirable aerosols in the passing plume

* Cloudshine, defined as exposure to penetrating radiation (e.g.,
gamma radiation) from the passing plume
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"* Groundshine, defined as exposure to penetrating radiation from
radioactive material that is deposited on the ground from the
plume

"• Resuspension, defined as inhalation dose from respirable
aerosols that are deposited on the ground by the passing plume
and subsequently resuspended

"• Ingestion, defined as exposure from ingestion of agriculture
products from areas contaminated by particulates from the
plume (rural zones inly).

Cloudshine and inhalation of respirable aerosols occur only while persons are
exposed to the plume. Since persons outdoors would be most directly
affected, RADTRAN allows the user to account for pedestrian densities in
urban areas. Groundshine, resuspension, and ingestion doses would be
incurred at later times, and their magnitudes would depend in part on how
rapidly a contaminated area is evacuated and whether the area is cleaned up
or restricted from use. RADTRAN allows the user to estimate evacuation
times, and it includes contamination thresholds for determining whether
interdiction or cleanup will occur. The cleanup level is in accordance with
proposed U.S. Environmental Protection Agency (EPA) guidelines.

3.1.2 Total Radiological Risk of Transprt

A unit-shipment approach was used to calculate transportation risk. The
risk per shipment is calculated and multiplied by the number of shipments of
each material type. These products may then be summed to give total risk
values.

3.1.3 Nonradiological Risk of Transport

The RADTRAN postprocessor performs calculations for nonradiological unit-
risk factors (e.g., risk of fatality from mechanical injury) to determine total
nonradiological risks. Note that for these risks the two-way travel distance

is used because, while radiological risks may be incurred only for a shipment
containing radioactive material, nonradiological risks are equally likely when
the transport vehicle is traveling empty.

3.1.4 Representative Routes

To estimate the fraction of truck transport travel in each population density
zone, representative interstate highway routes are generated for each origin-
destination combination, and population densities along these routes are
determined from 1980 census data. These data and one-way mileage
estimates are generated by a highway routing code.
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3.2 ANALYSIS

3.2.1 Input Data and Modeling of Packages/Shipments

RADTRAN requires substantial amounts of input data to adequately model
the packaging, the packaging contents, the vehicle and transport link, and
potential radiological consequences. In addition, a conditional probability
must be assigned to each Accident Severity Category for each population-
density zone, and accident rates for each vehicle type and transport mode
must be determined. Many of those values do not change for a specific
application. For example, interstate highway lane dimensions do not change
regardless of what vehicle type or payload is being analyzed. Since
predetermined defaut values are used for these parameters, the user needs
to consider only the values of those parameters that may change as a result
of program-specific conditions. In this section, program-specific conditions
and related input values are discussed and documented.

Shipments of high-enriched uranium feed material would be received from
Oak Ridge, Tennessee. All uranium feed material shipments, for analysis
purposes, were considered to be in oxide form. The uranium feed material
would be converted to "fresh product" at Lynchburg, Virginia. From
Lynchburg, the fresh product would be transported to Albuquerque, New
Mexico, and then transported to one of the potential sites of the new PBR
validation test facility. At the PBR validation test facility location, the fresh
product material would be irradiated in a reactor environment for cumulative
time periods ranging from one second to a few thousand seconds. To
provide a complete analytical evaluation, it was assumed that the irradiated
product material could be subject to one of the following options:

Option 1: Shipment to an off-site hot cell facility for further examination.

Option 2: Treatment as waste for either on-site or off-site disposal
depending on the given site's waste acceptance criteria.

In actuality, the irradiated product has negligible economic value considering
the cost of recovery and would be disposed at either the installation hosting
test activities or the facility accomplishing post irradiation examinations.

LLW would be generated during testing operations. These LLW forms could
include filter media, particulates, activated hardware, and contaminated
structural materials. The LLW would be disposed of on site. Waste meeting
the TRU waste acceptance criteria could not be demonstrated to be
produced during the proposed action; however, for both analytical
completeness and conservation, SNTP program activities were modeled as
generating sufficient TRU waste to account for a single shipment to the
Waste Isolation Pilot Plant (WIPP).
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A set of conservative baseline conditions was defined for analysis to provide
a point of comparison for relative risk assessments. Briefly, each material
would be shipped by truck; shipments of feed, fresh product, and irradiated
product materials going for further examination would be carried in safe
secure transports (SSTs) or by appropriately safeguarded commercial truck.
All of the fresh and irradiated product was assumed to be shipped by
commercial truck for this analysis. The TRU waste would be grouted and
shipped off site by commercial carriers in Type A packages (55-gallon
drums) in TRUPACT-I1 Type B overpacks; the LLW would be packaged
according to all applicable regulations and hauled to an on-site LLW disposal
facility. The structural materials that might be classified as LLW were all
modeled as being broken down into units small enough to fit into 55-gallon
drums, with a 50-percent void volume factor accounted for. In actuality, it
is probable that at least some of these structural materials would be shipped
as low-specific-activity material in bulk form, which would greatly reduce
the number of such shipments. Therefore, the risk values given for LLW
transportation in this analysis are conservative. A summary of the
packaging assumptions used in the analysis is given in Table E-1 9.

In prior analyses of similar materials (DOE/EIS-0136), two shipment sizes
(full and half-full loads) were analyzed, because it was possible that a
reduced payload might decrease the consequences of a severe accident and
thus reduce the overall risk. The results of this earlier analysis indicate that
although there was some reduction in high-severity accident consequences,
this was more than offset by the increase in risk because twice as many
shipments must be made to transport the same amount of material.
Therefore, only full loads are considered in this analysis.

All LLW generated during operations of the proposed new test facility is
modeled as being disposed of on site. This waste would consist primarily of
fission-product-contaminated material and activated structural materials.
The former was modeled as containing the maximum amount of the given
material that can be carried in a Type A package. For all materials modeled
(filter media, etc.) this amount still contains less than 100 nanocuries per
gram of alpha-contaminated material, which is the maximum concentration

of alpha-emitting isotopes permitted in LLW; thus the analysis is
conservative.

The total output of LLW from operations is expected to be about 1.7 x 10s
metric tons with a volume of 46,000 cubic meters (1.6 million cubic feet)
(includes 50 percent packing volume allowance), which is equivalent to
about 219,250 55-gallon drums. The radionuclide inventory of a package
varies from 2 to almost 40 curies; the latter applies only to special form
material. Although the transport distance could vary at the two alternative
sites for the new test facility, a maximum distance of 50 kilometers
(approximately 30 miles) was used for both sites. The average velocity on
site was assumed to be 50 kilometers per hour (about 30 miles per hour).
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Stop times associated with transport by SST differ from those for
commercial truck transport. Stop time was set at 0.0021 hour per
kilometer in accordance with safe operating procedures for the SST
(Mulryan, 1987). The value for commercial truck transport is 0.011 hour
per kilometer which was used for all other off-site shipments. The operating
procedures for the SST are classified.

Representative interstate highway routes from each potential origin to each
potential destination were generated by the INTERSTAT routing highway
code, which also gives fractions by travel in rural, suburban, and urban
population density zones (Cashwell, 1987) and total one-way distance.
These are listed in Tables E-20 and E-21.

The INTERSTAT routing network includes the interstate highway system,
state-designated alternate routes, and access routes into various DOE
facilities. Because of their high and uniform levels of engineering and
safety, the interstate highways have been identified by the DOT as the
preferred routes for transport of highway-route-controlled quantities of
radioactive materials (formerly called large-quantity shipments); where
available, urban beltways and bypasses must be used. States and tribes
may designate alternative routes when the designation is accompanied by a

safety analysis demonstrating equal or greater levels of safety.

The accident rates used in the analysis are from DOT data for the entire
commercial shipping industry (i.e., accidents on interstate highways
involving at least one commercial tractor-trailer regardless of payload), and
are based on millions of total vehicle-kilometers of travel. Available
unclassified accident/incident data for radioactive materials shipments
indicate, for example, that for the 11-year period from 1971 to 1982, fewer
than 30 Type B packages were involved in truck or rail accidents (Wolff,
1984). There was no release of radioactive material in any of these

accidents. An accident rate derived from this information should not be
used; the statistical significance would be questionable because the total
truck-kilometers involved are relatively small and because few accidents
occurred. Therefore, the accident rates in this analysis are conservatively
set equal to the national average accident rates for commercial tractor-
trailers. The national average rates are derived from DOT data and are
appropriate for relatively long-distance routes that traverse several states.
SNL has conducted a number of tests to demonstrate the validity of this

conclusion. The average for the entire United States is 3.1 x 10.7 accidents
per kilometer (4.0 x 10.7 accidents per mile). The limited variability in

accident rates supports the use of national average data for the program
shipments. These accident rates were also used for on-site shipments. This
is a conservative approach because lower speeds and institutional controls
are expected to lower actual on-site accident rates.
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These rates are for all reported combination truck accidents on interstate
highways. The possibility of the very severe accidents which would be
required to result in a release of radioactive material Is much lower. The
overall frequency of under-reporting of accidents Is about 40 percent for
property-damage-only accidents; the reporting of serious and fatal accidents
is virtually 100 percent (Smith and Wilmot, 1982). Thus, the base accident
rate is not adjusted for under-reporting, since doing so would serve only to
raise the relative frequency of occurrence of low-severity accidents and
lower the relative frequency of occurrence of high-severity accidents, which
would remove a certain level of conservatism in the accident-risk
calculation. The eight-category Accident Severity Category matrix for
commercial truck transport from NUREG-01 70 (Nuclear Regulatory
Commission [NRC], 1977) is used.

Restricting truck transport to good weather conditions reduces the overall

truck accident rate by about 10 percent (NUREG-01 70 Section 6.3.3).
Since accidents associated with travel in poor weather conditions are
included in the DOT accident-rate data that were used in the risk analysis,
the risk estimate is slightly conservative with respect to this parameter. In
the unlikely event of an unforeseen road closure, radiological impacts would
be associated mainly with an increase in stop time and perhaps an
increase/decrease in distance traveled (e.g., if a vehicle were able to use an
alternate route). Since only a few shipments at most would be affected on
an annual basis, the overall annual incident-free risk estimate would not
change significantly.

The SST would be used to transport program-related shipments of feed
material. An SST may be, but was not assumed to be, used for fresh and
irradiated product shipments. The SST acts as a significant secondary
barrier; it provides additional shielding that reduces the external dose rate of
the shipments, and it provides additional levels of accident resistance. For
shipments of TRU waste to the WIPP, the TRUPACT-I1 package would be
used. Release fractions for a typical Type B package were used (NRC,
1977) to represent the TRUPACT-Il, and no credit was taken for any
protection that might be afforded by the inner Type A packages (drum).
The LLW low-specific activity and Type A packages were modeled as typical
Type A packages.

The 6M is one of the few packagings for which a large amount of data

exists on response to the higher severity category accidents, and the release
fraction values used here and in earlier studies are based on these data
(Bonzon, 1977; Fischer et al., 1987). It is expected that the 6M will be
replaced by a newer packaging of the same type with an improved closure
mechanism. However, other basic features of the packaging would remain

the same, and the new Type B inner packaging is modelled in this analysis
as having the same properties as a 6M. The accident resistance provided by

the SST is significant. The high integrity of the trailer acts as an impact-
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force-reducing barrier and provides thermal protection. The release fractions
assigned to the Type B packaging in Accident Severity Categories VI, VII,
and VIII for the 6M inner packaging must be modified to reflect the
protection afforded a shipment by the SST. Lesser accident categories (I
through V) result in no release of material to the environment (NRC, 1977).

The SST also provides enhanced thermal protection, being capable of
withstanding temperatures in excess of the regulatory test-fire temperature
[1,4750 F (8000 C) for periods exceeding the test duration of 30 minutes
without significant elevation of internal temperature (SNL, 1976). The SST
provides additional thermal protection such that the Type B packagings,
which are themselves highly fire-resistant, would not directly experience
thermal loads characteristic of a Category VI fire. Note that both fire and
impact forces of the magnitudes defined above are required for an accident

to be classified as Accident Severity Category VI; this is also true of the
definitions of Categories VII and Viii. The SST so effectively prevents either
of these conditions from affecting the payload that a Category VI accident
would not result in any release of contents. Therefore, the release fraction

for this severity category is equal to zero for shipments of the Type B/SST
configuration. For shipments of the Type A/SST configuration, the release
fraction for Category VI was set equal to 0.01. Since Type A packages
subject to severe impact loadings encountered in Categories VIl and VIII
must be assumed to fail completely, the SST was conservatively modeled as
providing no additional protection in these two highest categories.

The forces a shipment may experience in Category VII accidents [140,000-
230,000 kilograms (300,000-500,000 pounds)), if applied uniformly to the
SST, would not result in crush forces in the interior of the trailer that
exceeded the Type B failure threshold. However, concentrated application
of such forces could cause local deformation of the SST. Crush forces on
packagings in the immediate vicinity of the impact point could exceed the
Type B threshold. Forces of that magnitude are seldom encountered in
actual accidents. A grade-crossing accident involving a train moving at high
velocity could conceivably provide the requisite force at a 90-degree impact

angle, and the force would be concentrated in a relatively small area rather
than being uniformly distributed. Therefore, for the purposes of this study,
all accidents of this severity are modeled conservatively as being of the
local-deformation type. For a close-packed array of Type B packages, four

packages in the immediate vicinity of the local deformation would be
affected. The four packages damaged by crush forces generated as a result
of impact could be subjected to a Category VII fire (8000 C 11,4750F9 for
up to 2 hours) and could release some fraction of their contents. The
release fraction for each shipment was then conservatively set equal to the
product of the fraction of affected Type Bs and the release fraction for a
Type B in a Category VII accident (as defined in NUREG-01 70 using Model
Il}. For SSTs carrying Type A packages, all Type A packages were modeled

as failing completely in a hypothetical Category VII.
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Accident Severity Category VIII, as defined in NUREG-01 70 (NRC, 1977) for
highway transport, includes accidents involving both forces greater than
230,000 kilograms (500,000 lbs) and fires over 2 hours in duration at 8000
C (1,4750 F) (or equivalent thermal load). No highway accident this severe
has ever been recorded, so for the purposes of this study the local-
deformation scenario used in Category VII was extended. Six Type Bs
would be damaged as a result and subjected to fire. The shipment release
fraction is again conservatively set equal to the product of the fraction of
affected Type Bs and the release fraction for a Type B package in a
Category VIII accident (as defined in NUREG-01 70). For SSTs carrying Type
A packages, all Type A packages were modeled as failing completely in a
hypothetical Category Viii accident.

Aerosol and respirable aerosol fraction values for dispersibility category 5
(loose, small powder) are used for feed material (NRC, 1977). They

determine the amounts of material that may be dispersed and eventually
inhaled in each severity category in which a release may occur. The fraction
of airborne material that is less than 10 microns in size (mean aerodynamic
diameter) and that could therefore enter the human respiratory system
(international Commission on Radiological Protection HICRPI, 1979) was set
at 50 percent for feed. Ninety percent (mass percentage) of all inhaled
airborne particles between 10 and 20 microns (mean aerodynamic diameter)
and 100 percent of all particles over 20 microns (mean aerodynamic
diameter) are deposited in the nasopharyngeal region. Respirable aerosols
may be generated by impact forces and, more importantly, by fire. The
uranium oxide, although it will not bum, is more dispersible when in powder
form, and this was accounted for in the analysis by the dispersability
category assignment. The respirable aerosols potentially generated in
severe accidents are, therefore, estimated in a conservative, material-
specific manner. The deposition velocity of all released particulates was set
at the default value of 0.03 feet per second (0.01 meters per second),
which is representative of aerosols. The fraction of all radionuclides that
would be daposited on agricultural land and then transferred to food
products was set equal to 2.8 x 10- (Ostmeyer, 1986).

The fresh product is a very high integrity material. Even under very severe
mechanical and thermal loadings to the fresh product package, more than
99 percent of the material would remain intact. Therefore, aerosol and
respirable aerosol fraction values for a similar high-integrity material (Fort
St. Vrain power reactor fuel) are used for fresh product. The irradiated
product is also assigned aerosol and respirable aerosol fraction values like
those used for Fort St. Vrain power reactor spent fuel.

Aerosol and respirable aerosol fractions similar to those used for ordinary
commercial shipments of Type A packages are used for low-level waste,
and TRU waste is modeled as described in the WIPP SEIS. These values are
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typically used in RADTRAN evaluations of the shipment of these materials
for environmental evaluations.

For this analysis, RADTRAN results are given in terms of population dose
(i.e., person-rem) per shipment. To obtain risk In terms of health effects,
these values are multiplied by the total number of shipments of the
appropriate material type and by health effect estimators discussed in a BEIR
model. The effective whole-body doses calculated by RADTRAN were
reduced by a factor of 2 to yield gonadal dose for genetic risks as suggested
by the ICRP (ICRP, 1979).

3.3 RESULTS

Radiological unit-risk factors from the RADTRAN System are expressed in
units of expected dose (person-rem) and health effects (cancer deaths and
genetic effects) per shipment for each type of shipment. Risk factors wre
calculated separately for the public under incident-free and accident
conditions. The representation of each of the three population zones (rural,
suburban, and urban) is indicated in the route data given in Tables E-20 and
E-21.

Nonradiological risks are deaths arising from traffic accidents (mechanical
injuries) and deaths from respiratory ailments resulting from vehicular air
pollution (Rao et al., 1981). Nonradiological unit-risk factors based on
national statistics were obtained from DOT data.

In this analysis, the entire package dose rate was modeled as gamma
radiation, which tends to overestimate total integrated dose because
neutrons are rapidly attenuated in air whereas gamma radiation is not.
Since the exact packaging configuration to be used has not been identified,
the Transport Index (TI) was assumed to be the maximum value allowable
for these shipments. This results in a very conservative estimate of
radiation doses for incident-free shipments. Typically, the surface dose
rates on SNTP packages shipped over public highways will be very low
(since many are unirradiated materials) and realistically could be orders of
magnitude lower than were assumed for these transportation impact
calculations. Consequently, the incident-free radiological impacts should be
much lower than those calculated.

The per-shipment risk values are multiplied by the expected number of
shipments of each material type to give total risks for each. The per-
shipment and total radiological risks for transporting feed, fresh product,
irradiated product, material for recycle, and TRU waste are given in
Tables E-22 and E-23, respectively. The number of genetic effects is less
than 30 percent of the number of cancer deaths shown in these tables. The
risk to the public from transportation of low-level and hazardous wastes that
are to be treated and disposed of on-site is negligible. Total radiological
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Table E-22. Radiological Transportation Risk (person-rem per shipment)
Page 1 of 2

Person-rem/shioment
Shipment Type Route Incident-Free" Accident

Fresh Prod Lynchburg-NTS 7.91 x 10"' 1.68x00"'
2-element Lynchburg-INEL 9.44x10"' 1.90xlO(12

Fresh Prod Lynchburg-NTS 7.91x101 3.12xl 0-12

37-element Lynchburg-INEL 9.44xl 0" 3.53xl 0-12

Feed ORNL-Lynchburg 1.16x0"1  2.94x10'

Irradiated NTS-Lynchburg 4.01 x10"' 5.21 xl 0
Product INEL-Lynclbur9 4.78x1 0"1 5.88xl 10
2-element

Irradiated NTS-Lynchburg 4.01 xl 0-1 9.61 xl 0'
Product INEL-Lynchburg 4.78x10 1  1.09x10 4

37-element

Experimental ALBQ-Lynchburg 2.09x1 01 4.78x1 012

Product 4 kg

* Be on T1 n , 10 for all ehipments.
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Tabe E-22. Radiological Transportation Risk (person-rem par shipment)
Page 2 of 2

Person-rem/shioment
Shipment Type Route Incident..Free* Accident

Low-Level Wastes:

Concrete & NTS-NTS 2.00x1 0' 2.160101"
Steel INEL-NEL 2.00xl 0* 2.1 BX1 012

Aluminum NTS-NTS 2.00x1 0` 7.87xl 01'
INEL-INEL 2.O0xIO' 7.87xl 014'

ETS-filiters NTS-NTS 2.O0xl 0"" 3. 53x1 0.12

INEL-NEL 2.00x 0-3  3.53x 0,12

ETS-gravel NTS-NTS 2.O0xl 0' 4.71 XI 0-13
INEL-INEL 2.00x 0-3  4.71 x10"

ETS-silica NTS-NTS 2.O0xI 0,3 4.71 X 1071

INEL-INEL 2.00x1 0' 4.71 XJO' 3

ETS-struct NTS-NTS 2.00x 0*3  2.72x10Ot'
INEL-INEL 2.00x 0-3 2.72x00""

Copper NTS-NTS 2.O0xI 0"3 1 .33x1 0.
INEL-NEL 2.00x 0,3 1 .33x1 0'

Beryllium NTS-NTS 2.00x 0*3  2.75x 0"15

INEL-NEL 2.00x 0-3  2.75xI01 6

Graphite NTS-NTS 2.00x 0-3  5.95x 0"'
INEL-INEL 2.00x 0-3  5.95x10Or

Low-Level ETS Waste:
ZIC-Graph NTS-NTS 2.O0xl 0,3 1 .60X1 0-13

INEL-NEL 2.00x 0-3  J.60Xj10 1 3

Aluminum NTS-NTS 2 .OOXJ10-3 5.05x 10.10
INEL-INEL 2.00x 0*3  5.05x1 01

Structural NTS-NTS 2.O0xl 0-3 5.06x1 010'
INEL-NEL 2.00x 0-3  5.06x10a'*

TRU Waste:
TRU NTS-WIPP 8.49x 0,3  1.74

INEL-WIPP 1.28x 0,2  2.62

Mixed Waste:
Mixed NTS-NTS 9.82x 0-3  1 .24x104

INEL-NEL 9.82x 0,3  1.24010'

Sm ah~dn TI 10for eIH spmente.
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Table E-23. Total Radiological Transportation Risks
(parson-rem)
Page 1 of 2

Shipment Incident-
Shipment Type Route Number Free* Accident

Fresh Prod Lynchburg-NTS 80 6.31 x1 0' 1 .35x10'0*
(2-element) Lynchburg-INEL 80 7.55xI0' 1 .52x10'*

Fresh Prod Lynchburg-NTS 3 2.37x100  9.36x 10"'
(37-element) Lynchburg-INEL 3 2.83x10* 1 .06x10'0*

Feed ORNL-Lynchburg 50 5.80x 100  1 .47x004

Irradiated NTS-Lynchburg 80 3.21 x1 0' 4.17x1004
Product INEL-Lynchburg 80 3.82xl 0' 4.70x 10'
(2-element)

Irradiated NTS-Lynchburg 3 1 .20xl00  2.89x 101
Product INEL-Lynchburg 3 1 .43x1 0* 3.27x10'
(37-element)

Experimental ALBO-Lynchburg 1 2.09x1 0a' 4.78x1 0`12
Product 4 kg

Low-Level Wastes:

Concrete & NTS-NTS, 612 1.22xl10 1.32x10'
Steel INEL-INEL 612 1.22x10* 1.32x 10

Aluminum NTS-NTS 148 2.96xI10. 1.1 7xl 0.1
INEL-INEL 148 2.96xI101  1. 17x 107"

ETS-filters NTS-NTS 143 2.86x10' 5.05x1010

INEL-INEL 143 2.86x1 0"1 5.05x1 0.10

ETS-gravel NTS-NTS 143 2.86x1 0-1 6.74x1 r"
INEL-INEL 143 2.86xI10' 6.74x10r"

9awWdon TI - 10 for A lshpments.
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Table E-23. Total Radiological Transportation Risks
(person-rem)
Page 2 of 2

Shipment Incident-
Shipment Type Route Number Free* Accident

ETS-silica NTS-NTS 143 2.86x 10` 6.74x1(a"
INEL-INEL 143 2.86x1(0 6.74x10"

ETS-struct NTS-NTS 2319 4.64x10* 6.31 x101
INEL-INEL 2319 4.64x10 0  6.31 x10 4

Copper NTS-NTS 1 2.00x 10-1 1.33xl 04

INEL-INEL 1 2.00xl 01 1.33xl 04

Graphite NTS-NTS 1 2.00x10" 5.95x1Oa

INEL-INEL 1 2.00x0 0" 5.95xl a"

Low-Level ETS Waste:

ZiC-Graph NTS-NTS 1 1.98x10"' 1.60x1("'
INEL-INEL 1 1.98x10.' 1.60xl0"

Aluminum NTS-NTS 1 1.98x1 0". 5.05x 1 (
INEL-INEL 1 1.98x10' 5.05x10"10

Structural NTS-NTS 1 1.98xl Or` 5.06x1 WO
INEL-INEL 1 1.98x0"W 5.06x1 a"

Beryllium NTS-NTS 1 2.00xl(O 2.75x10"'*
INEL-INEL 1 2.00xl 0-3 2.75xl 0"s

TRU Waste:

TRU NTS-WIPP 1 8.49x10" 1.74x10"1
INEL-WIPP 1 1.28x10a2  2.62x10"1 °

Mixed Waste:

Mixed NTS-NTS 11 1.08xl0"1  1.36x10'
INEL-INEL 11 1.08xl 0.1 1.36x1 01

* Based on TI = 10 for all shipments.
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risks for the NTS and INEL alternatives are given in Tables E-24 and E-25.
The total nonradiological risk of an accident-related fatality is 0.200 for NTS
and 0.231 for INEL. Total nonradiological transportation risks are given in
Table E-26.

Table E-27 is a summary of total radiological and non-radiological risks for
all materials that includes the risks for both incident-free conditions and the
accident conditions. The radiological risks of transportation result mainly
from the transport of fresh product. Most of the radiological risk is
attributable to incident-free transport. That is, potential accidents contribute
little to the total radiological risks. Nonradiological risks are about 2 times
higher than radiological risks and would result from mechanical injuries from
traffic accidents. Using a more realistic assumption on Transport Index (TI)
in the RADTRAN calculations would result in the non-radiological risk
remaining the same and the radiological risk being much smaller. The
predicted number of traffic accident fatalities of 0.200 to 0.231 is very
small in comparison with the thousands of traffic deaths on American
highways each year.

4.0 ON-SITE CONTAMINATION

4.1 DISTRIBUTION OF CORE CONTENTS FOLLOWING HYDROGEN EXPLOSION

As discussed in Section 4.12.2.1, hydrogen explosions are not capable of
damaging the reactor vessel such that fuel particles could be released and
dispersed. However, to assess the potential impacts of contaminating areas
near the proposed test facility, the dispersal of fuel particles by a hydrogen
explosion has been analyzed where the fuel particles have arbitrarily been
assumed to be placed within the exploding hydrogen/air mixture.
Two mechanisms are available for dispersing the core particles: ballistic
flight from shock-imparted momentum, and lofting by fireball winds. The
latter was determined to be the most important because particle
deceleration in the former case is governed by the particle relaxation time
which is short compared with the time for fireball rise.

The approach to determining particle distribution involved performing a
hydrodynamic cloud rise calculation to model the rise of a hot gas bubble
that is grossly consistent with the fireball produced from a hydrogen/air
detonation. The calculation was done in a manner that was consistent with
the following assumptions:

1. The hydrogen/air detonation involved 30,000 gallons of liquid hydrogen
that somehow became stoichiometrically mixed with air and detonated.
The detonation involved an energy release of 1.61 xl 01" Joules; some
time after detonation, the fireball was a surface hemisphere with a
radius of approximately 130 meters and a temperature of approximately
1,000 K. The hydrodynamic calculation was initialized at this time
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Table E-24. Radiological Trmnsportation Risks for NTS AenatWive
Page1 Of 2

Dose in Person-remn LCFs*
Incident- Incident-

Alternative Free 0 * Accident Free Accident

Fresh Prod (2 )w 6.31xl0' 1.35x010" 4.98x10r' 1.07x1(01:
Fresh Prod (37)" 2.37xlZ1 9.36xl0"" 1-88xlO 7.39x1hW"
Fresh Prod Total 6.55x10' 2.29x10' 5.17x100 1.80x10 lM

Feed:ORNL-Lynch 5.80x10* 1.47xl 04  4.58x101 1.16x10 4

Irrad Prod (2) 3.21x10' 4.17x10' 2.54x1 I 2  3.30x10'&
Irrad Prod (37) 1,20x0Q0 2,890104 9.480x10 2I&
Irrad Prod Total 3.33x101 7.06x10 4  2.54x10"' 5.59x10"

Experimental 2.09x10 1  4.78x10"12  1.66x10' 3.78xl(Yls
Product

LLW:
Concrete & Steel 1.22x100  1.32x10 4  9.64x10 4  1.04x10"12

Aluminum 2.96x1 0-1  1.17xl0"" 2.34x101 9.24xI(WO
ETS-filters 2.86x10" 5.05x10.10 2.26x100 4.00xl 0"14
ETS-gravel 2.86x1 0"1 6.74x0 0-11 2.26x100 5.32x 0a14
ETS-silica 2.86x10 1  6.74x101 2.26x10 4  5.32x10 1"
ETS-struct-1 4.64x10 0  6.31 x 101 3.67x10" 4.99x10"1'
Copper 2.00x10 4  1.33xl 04  1.58x10 4  1.05x10"
Graphite 2.00xl W1 5.95x10"1 1.58x10 4  4.71 x10.22

ETS-struct-2* 1.98x10"1 5.06x10-10  1.56x10' 4.000xa 10
Beryllium 1 0* 2.00x1I 0- .5I01 1.58x10421xl"

LLW Total 7.02x 100  7.78xl 04  5.55x 0.' 6.19xl0r"

* Converulon factor - 7.9x10 4 LCF/pereon-rem (BEIR V).
Baed on pakage dos rate M) - 10 a default.
Originally treated am Ngh-activity waste but evaluation indioates that material is LLW.

(a) 2 - 2 element
(b) 37 - 37-element
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Table E-24. Radiological Trasportalon Risks for NTS Alternative
Page 2 of 2

Dose in Person-rem LCFs*
Incident- Incident-

Alternative Free " Accident Free Accident

Low-Level ETS Waste:

ZiC-Graphite 1.98x10 1.60x1 0`1 1.56x 0O 1.26xi O(
Aluminum 1.9800" 5.05xl1Q2" 1.58x 10Q 4.00xg12
High-Activity Total 3.96x10"a 5.05x10" 3.12x0 0 4.00xO1 I4

TRU Waste: 8.49xl03 1.74x100" 6.71 x10 4  1.37x1 0"'

Mixed Waste: 1.08x 10"1  1.36x10 4  8.53xl010 1.07x1 0-

Total 1.12x10 2  8.44xl 04  8.76x1 Ia 6.66x10"1

* Converson factor - 7.9x10 4 LCF/person-rem (BEIR V).
Based on peage doe rate (TI) - 10 default.
Originally treated a high-activity waste but evaluation indicates that material is LLW.
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Tabl E-.25. Rsdldolocal Transportation Risks for ENEL Alternative
PageI f .2

Dose in Person-mam LF&O
Incident- Incident-

Alternative Free* Accident Free Accident

Fresh Prod (2) 7.55x10' 1.52xI1O'0 5.97x102  1.20x10"l
Fresh Prod (37) 2.83xl 00 1,0600,10 2.4x10 837 g 11
Fresh Prod Total 7.83xI 0' 2.58xl10'0  6.19X102, 2.04xl0r'3

Feed:ORNL-Lynch 5.80xI00  1.47xl 04  4.58xI 04  1.16x104e

Irrad Prod (2) 3.82x10' 4.70x 101 3.02xl Or 3.71 x IO'
Iffad Prod (37) 1.43x1QP 3,27001 I1,xO, 25x
Irrad Prod Total 3.96x101  7.97xl 0' 3.13xI10 2  6.3x0al

Experimental 2.90x 0-1  4.780x102  1 .66xI 0' 3.78xI 01s
Product

LLW:
Concrete & Steel 1.22x100  1.32x10I 9.64x 10' 1.04xI 0"I
Aluminum 2.96xl a' 1.1 7x1 0.1 2.34x 10' 9.24x1 a"'
ETS-filters 2.86x1 01a 5.05xl 0`0 2.26x1 OI 4.O0xI 014
ETS-gravel 2.86x1 0.1 6.74x1 0.1 2.26x 10' 5.32xI 014

ETS-silica 2.86x1 O* 6.74x1 0"' 2.2601 04 5.32xI 0-1
ETS-struct-I 4.64x 100 6.31 x 101 3.67x 10-2 4.99x1 al
Copper 2.00xl a" 1.33x1004  1.58x104  1.05xI Or'I
Graphite 2.00x10a" 5.95xl0101 1.58xI04  4.71 X I0 22

ETS-struct-2 ~ 1.98x10. 5.06xl10'0  1.56x10 4  4.00x1013

Beryllium* .0x WQ~Q 2,75xI as ,8X0 2.13kill
LLW Total 7.02x 10* 7.78x10 4I 5.55x10' 6.19x10 1'

0 Conversion factor -7.9x 00 L.CF/person-rerm (EIR V).
soBased on package dose rate IlTO - 10 as defwaut.

Originally treated as high-activity waste but evaluation indicates that material is LLW.
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Table E-25. Radiological Transportation Risks for INEL Alternative
Page 2 of 2

Dose in Person-rem LCFs
Incident- Incident-

Alternative Free* Accident Free Accident

Low-Level ETS Waste:

ZiC-Graphite 1.98x104  1.60x10"l3  1.56x 0 4  1.26xlO,
Aluminum 1,flE1Q- LA1Q 00 1.56x104 4.00x192
High-Activity Total 3.96xl 0- 5.05x1O"1 3.12x1 01 4.00xl all

TRU Waste: 1.28x10" 2.62x10"° 1.01 x10 4  2.07x10"I3

Mixed Waste: 1.08x10 1  1.36x10 4  8.53x10 4  1.07x10"7

Total 1.31 x10 2  9.33xl 04 1.03xl a' 7.38x10.'

Conversion factor - 7.9x10 4 LCF/person-rem (BEIR V).
• * Based on package dose rate M) , 10 as default.

0oo Originally treated as high-activity waste but evaluation indicates that material is LLW.
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Table E-26. Nom1lul-o1g9lc0 Trumspmutaton Ristk
mi-Is)11" I of 2

Shpment Fatalities/
Type Route Number One-way trip Total

Fresh Prod (2) Lynchburo-NTS 80 4.39x10' 7.02x10"'
via ALBO Lynchburo-INEL 80 5.33x1 04 8.52x1 0"

Fresh Prod (37) Lynchburg-NTS 3 4.39x10' 2.64x10I
via ALSO Lynchburg-INEL 3 5.33x104 3.20x1 04

Feed ORNL-Lynchburg 50 5.52x1 0 5.52x104

Irradiated NTS-Lynchburg 80 4.39x0 04 7.02x10I'
Product (2) INEL-Lynchburg 80 5.33x10' 8.52xi("
via ALBO

Irradiated NTS-Lynchbur9 3 4.39x10 4  2.64x 10'
Product (37) INEL-Lynchburg 3 5.33x1 0' 3.20x0 03
via ALSO

Experimental ALBQ-Lynchburg 1 3.10x1 04 6.20x104
Product 4 k0

Low Level Wastes:

Concrete & Steel NTS-NTS 612 6.80x 04  8.22xl a3
INEL-INEL 612 6.80x104  8.32x10"a

Aluminum NTS-NTS 148 6.80x104  2.02x0 02
INEL-INEL 148 6.80x10 4  2.02xl a3

ETS-fliters NTS-NTS 143 6.80x10 4  1.94x100-
INEL-INEL 143 6.80x10 4  1.94x1(0

ETS-gravel NTS-NTS 143 6.80x1 01 1.94xl 0a
INEL-INEL 143 6.80x104  1.94x1S'

SNTP FEIS E-59



TWOl E-26. NNvdulgc Truiapmt1Mtl RIONm

Page 2 of 2

Shipment Fatalitieu/
Type Rout@ Number One-way tri Total

Low-Level Wastes (cont'd):

ETS-sillica NTS-NTS 143 6.80x10r 1.94x10I
INEL-INEL 143 6.80x104s 1.94xI10

ETS-atruct NTS-NTS 2319 6.80xi10 3.18x0r'
INEL-INEL 2319 6.S0xl or 3.l1x0O1

Copper NTS-NTS 1 6.80xI 16 1.36x10I
INEL-INEL 1 6.80X O, 1 .36x1 0O

Graphite NTS-NTS 1 6.80xlO0 1.36xI 04

INEL-INEL 1 8.80x1 Or 1 .36x1 O

Low-Level ETS Waste:

ZiC-Graph NTS-NTS 1 6.80X104  1.36xI0I
INEL-INEL 1 6.80xi10 1.36001

Aluminum NTS-NTS 1 6.80XI 1 O1 .36x1 01
INEL-INEL 1 6.80X10, 1.36x 10

Structural NTS-NTS 1 6.80x OI 1 .36x1 01
INEL-INEL 1 6.80XI10 1.36x10I

Beryllium NTS-NTS 1 6.800x1 01 .36x 0I
INEL-INEL 1 6.80x10r 1.36xI10

TRU Waste:

TRU NTS-WIPP 1 1.850010 3.70xI0W
INEL-WIPP 1 2.79xI 04 5.58xI 04

Mixed Waste:

Mixed NTS-NTS 1I I .80x104  1 .50x`104

INEL-INEL I11 6.800x1 1 .50x1 0'

E-60 SNTP FE/S



Table E-27. Total Transportation Raksk

Alternative

Estimated Nonrediological Fatalities

NTS 0.200

INEL 0.231

Estimated Radiological Risk

Person-rem LCFs* Genetic Effects*

NTS

Incident-free 1.12 x 102 8.85 x 10.2 2.35 x 10.

Accident 8.44 x 10' 6.67 x 10.7 1.77 x 101

INEL

Incident-free 1.31 x 102 1.03 x 10W 2.75 x 102

Accident 9.33 x 10W 7.37 x 10" 1.96 x 10V

* Based on 2.1 x 104 genetic effects/pwoon-rem.
Latent cancer fatalities.

2. The initial velocity field generated by the explosion was Ignored. It was
assumed that the final rise was governed by the total thermal energy
content of the fireball, not its initial distribution

3. The fuel particles were initially uniformly distributed within the fireball

4. Fuel particle motion dynamics were similar to those of a sphere
5 millimeters in diameter with a density of 6 grams per cubic meters.
Fluid conditions for the drag equations were obtained from the
hydrodynamic solution.

The maximum height of the cloud center of mass was approximately
900 meters and was attained 2 minutes after the detonation. The maximum
height obtained by a fuel particle was approximately 3.2 kilometers. The
maximum radius was approximately 600 meters.

The settling velocity of the fuel particles is approximately 5 meters per
second. Assuming downwind transport of 5.5 meters per second and free
fall conditions subsequent to the rise (no turbulence effects), the footprint
dimensions are estimated as:
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center of mass range: 1.6 kilometers
maximum range: 5.2 kilometers
maximum width: 1.2 kilometers

Since the center of mess radius is considerably less than the manwmum, the
disriu*n of the fuel particles within the footprint is expected to be
peaked In the crosswind direction.

The above analysis provides a rough estimate of the fuel particle footprint
resulting from a hydrogen explosion and should not be given undue credit.
The significant result Is that the winds subsequent to a hydrogen explosion
are sufficient to loft fuel particles if they somehow become entrained in the
flow. The contamintion from such an accident Is expected to remain on
station.

4.2 CONTAMINATION CONSEQUENCES

Calculations have been performed to determine the dose received from soil
contamination assuming the entire source term is placed on the ground.
These calculations have been done following guidance in DOE Order
5400.5, Chapter 4, where the dos" received from soil contamination is
given as 100 mrem/year. If the effective dose from soil contamination is
less than this value, no restriction is placed on the land. Two pathways
have been included in the dose calculations: direct dose from soil
contamination, and dose from resuspension inhalation. The ingestion
pathway has not been included in this analysis, since it is highly unlikely
that anyone will be permitted to farm and live on either t*e SMTS or CTF
sites in the foreseeable future (50 years). Should a major accident occur,
this may require long-term restrictions on some land now open (under
permit) for grazing at INEL. Due to these restrictions, the doses from these
calculations represent on-site worker doses if workers are allowed to stay
on contaminated ground.

The maximum credible accident that resulted in the greatest cansequecs
to the public and on-site workers was primarily an airborne gaseous release.
This would not result in significant ground contamination. A Consequence I-
type accident would result in the greatest amount of ground contamination
but no mechanism to achieve such a 100 percent release could be
identified. Although such an accident is not credible, it is presented as the
maximum hypothetical ground contamination impact. Results of a 5 percent
release are also presented. While even a 5 percent value is expected to be
a conservative overestimate of consequences, it comes closer to a credible
estimate. The calculation of effective dose equivalents from ground
contamination for these source terms includes both noble gases and
particulate matter. This is conservative in that noble gases will actually be
carried away rather than deposited on the ground. Results of this analysis
have been used to determine the length of time following release in which
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dose rate exceed 100 mrem per year. Thea. results are presented in Table

E-28.

Table E-28. Effective Restricted Use Time (years)

Area (kin2) Consequence I 5% Consequence I

1 > 50.0 9.8

10 34.0 5.0

100 7.4 0.73

1,000 0.84 0.10

10,000 0.35 < 8 hours

In the case of ground contamination, the results of these calculations can be
used to assess whether cleanup is necessary or whether the land can be
fenced and posted and the activity allowed to decay to acceptable levels.
Note that no ground contamination is expected as a result of normal
operations, rather, the consequences described here are the result of a
beyond-maximum-case accident. Actual accident impacts can be expected
to be much smaller.

5.0 BOUNDING ENERGETIC ACCIDENT

5.1 INTRODUCTION

The accident which would result in the largest energy release in the form of
a blast wave involves the combustion of hydrogen stored on station. Uquid
and gaseous hydrogen are used as both a working fluid for the SNTP system
and as a coolant for the ETS. The amount of hydrogen stored on station
will depend on the final configuration of the test apparatus. The current
estimate for the ground test article (GTA) is 4.88xl 06 kilograms (1,920,000
gallons), with approximately 95 percent being stored in liquid form. The
largest container type is expected to be a 1.27x1 0' kilograms (50,000
gallons) cryogenic vessel. An energetic release can produce both fragments
and blast overpressure. It is anticipated that, due to the large amount of
hydrogen on station, blast overpressure represents the most serious
consequences of an energetic event.

For the purpose of determining the consequences of an energetic event,
both SMTS and CTF are sufficiently similar that they can be treated as the
"same except where noted. Using the U.S. Standard Atmosphere (The U.S.
Standard Atmosphere, 1962) pressures for altitude, the average pressure is
84.5 kilopascals (kPa). In general, the SMTS at the Nevada Test Site is
warmer than INEL, particularly in the winter. Using the Standard
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Atmosphere temperatures, the temperature corresponding to 84.5 kPe is
278 Kelvin (K). This temperature is consistent with winter temperatures at
the SMTS and spring/fall temperatures at INEL. For this analysis, the
pressure is taken as 84.5 kPW and the temperature as 278 K.

The consequences of an energetic event will be somewhat affected by
terrain. The SMTS facility differs from the CTF facility in that the SMTS
resides in a valley. For blast overpressures, the pressures will be higher on
the sides of mountains facing the blast and lower on the sides of mountains
facing away from the blast compared with a flat terrain. Studies of acoustic
attenuation shows that lower overpressures exist behind barriers extending
horizontally about ten barrier heights (Keefer and Day, 1966). Beyond this
shadow zone, the overpressures return to that predicted for a flat surface.
For this analysis, terrain effects will be ignored at both sites and a flat
surface will be assumed to extend in all directions from the site out to the
radius in which there are no longer any consequences from blast
overpressure.

5.2 ACCIDENTS

Accidents that could result in hydrogen combustion can be initiated in a
number of ways. External events, such as a aircraft strike, or internal
events, such as an unintentional release, can result in the formation of a
hydror.dn cloud. In general, hydrogen is lighter than air and will rise away
from the source. As such, it is much safer than hydrocarbon gases such as
gasoline vapor. However, cryogenic hydrogen is heavier than air until it
warms sufficiently. If hydrogen is released, it will mix with the surrounding
air. The details of the evolution and mixing process are complex and
accident dependent. For this analysis, a cloud is assumed to form along the
ground in a cylindrical shape with a radius 5 times the height. The size of
the cloud depends on the amount of hydrogen, and will tend to rise on
warming. However, from a consequence point of view, the worst case is
the formation of a uniform cloud that is stoichiometric, i.e., two parts
hydrogen for every part oxygen. For this analysis, it is assumed that a
uniform, stoichiometric cloud forms.

If an ignition source is present in a flammable mixture (Kumar, 1985), then
combustion will result. The worst case situation from a consequence point
of view is if the mode of combustion is detonation. A detonation will
convert the highest fraction of chemical energy to directed kinetic energy
(blast overpressure). For this analysis, it is assumed that the cloud
detonates.

Two cases will be considered. The first case is the failure of a single vessel
and the subsequent detonation of the cloud. This accident is considered
credible but the analysis is an upper bound for the accident. The resulting
overpressures will very likely be lower than those presented below. For this
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case, the hydrogen-air cloud is 20 meters high with a radius of 100 meters
and is centrally initiated.

The second case is a common mode failure of all vessels and subsequent
detonation of all hydrogen on station. This accident is considered incredible
and is included only because it represents an absolute upper bound on the
energetic release from a hydrogen combustion accident. For stoichiomerc
conditions, the resultant cloud would have a radius of 235 meters and be
47 meters high. An accident initiator sufficiently large to cause common
mode failure will almost certainly ignite the mixture before it has time to mix
to conditions in which a detonation can occur and be sustained.

5.3 BLAST OVERPRESSURE MODELS

Figure E-2 shows the overpressure as a function of distance for a single
dewar accident. Four models were used to generate the curves shown.
The first model is the Chapman-Jouguet (CJ) detonation model. The second
model is a hydrocode calculation of a detonating hydrogen-air cloud. The
third is a point-source blast (high explosive) model and the fourth is a
correlation of atmospheric focusing (caustics) effects. The "side-on"
pressure for a detonation wave is given by the CJ pressure (Strehlow,
1984). For this analysis the CJ pressure is 1.4116 MPa as calculated by
the McBride code (McBride, 1989).

The hydrocode model used is CTH (McGlaun and Thompson, 1990). The
detonation in the cloud is modeled as a CJ detonation. The air is modeled
as an ideal gas. No gradients existed in the cloud or the air. The
computational grid is axisymmetric, 100 by 400 nodes. The results have
been adjusted to match the CJ pressure in the cloud.

For radii farther than a few cloud diameters, the energy release from the
gaseous detonation can (to a first order) be approximated as a point-source
high explosive of the same energy content. Using a value of 120 MJ/kg for
the heat of combustion of hydrogen and a value of 4.27 MJ/kg for a heat of
detonation for TNT, the amount of TNT required to produce the same blast
energy as hydrogen is 28:1. For the single dewar failure, this amounts to
3.55x10s kilograms (approximately 5.4 kilotons) TNT equivalent. Standard
overpressure vs. distance curves are available for blast overpressure from a
surface burst of TNT. The curves can be scaled to the amount of high
explosive by the (charge weight) 1/3 scaling law (Baker, 1983). For this
analysis, the point-source curve in Figure E-2 was calculated with the
BLASTO (Reed, 1988) code.

Finally, atmospheric effects can increase the blast overpressure in the far
field. The worst case effect is that of atmospheric focusing. Due to
changes in sound speed with temperature, variations in temperature with
altitude can result in caustics (focused shock waves) (Reed, 1987, 1988).
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Caustics can cause a three- to five-fold increase in the expected pressure.
For this analysis, the caustic effects are also calculated with the BLASTO
(Reed, 1988) code.

5.4 CONSEQUENCES

Figure E-2 shows the overpressure levels corresponding with different levels
of damage. The 1 percent mortality and 1 percent ear drum rupture levels
are taken from DOD 6055.9-STD (Assistant Secretary of Defense, 1991)
and are 186 kPa (50 milflisecond duration) and 23.4 kPa, respectively. The
1 percent window breakage is taken from Reed (1987) and is 0.9 kPa. Also
shown in Figure E-2 are the allowable levels for public traffic routes and
inhabited buildings. These values are taken from DOD 6055.9-STD
(Assistant Secretary of Defense, 1991) and are 11.7 kPa and 6.2 kPa,
respectively.

Table E-29 gives the distances to the various threshold levels for the single
dewar accident. Using the standard one-third power scaling law, the
distances for the detonation of all hydrogen on station is 3.4 times the
values listed in Table E-29.

Table E-29. Damage Distances from Single Dewar Accident

Threshold Distance (kilometers)

1% Window Breakage 19.5

Safe Inhabited Building Distance 1.5

Safe Public Road Distance 0.825

1% Ear Drum Rupture 0.525

1% Death 0.2

In summary, for the single dewar accident, the on-station consequences for
both SMTS and CTF include injury and death for all unprotected personnel
and structural damage to the facility. On-site but off-station consequences
for all three potential stations include possible minor structural damage
(window breakage). For the SMTS, there are no off-site consequences as
the nearest public boundary is 23 kilometers. beyond the 19.5 kilometers
predicted damage distance. For the CTF, some window breakage is possible
off site due to the shorter public boundary distance (13 kilometers).

6.0 ANALYSIS OF ACCIDENT-CASE BERYLLIUM RELEASE

The PIPET and GTA assemblies contain beryllium metal which may become
airborne in a catastrophic failure. In the event of an accident in which core
integrity is lost (see Section 2.4), there is the potential for some or all of this
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beryllium to be released. Since oxidized respirable beryllium is considered a
toxic material, its impact on the public must be considered. At this time
there is no credible accident case which can be identified in which
significant amounts of beryllium can be mobilized; however, in order to
determine a conservative evaluation of potential impacts, an analysis using
complete beryllium dispersal was performed.

The release data for determining beryllium inhalation was taken from SNL
engineering estimates. The estimate of beryllium available for release is
approximately 44 pounds for PIPET and 220 for the GTA test systems.
These amounts were assumed to be fully aerosolized in a maximum-case
accident and subsequently dispersed into the resulting plume.

The aerosolized beryllium dispersion was modeled using the MACCS plume
release model. The MACCS code provides information concerning the total

amount of airborne particulates to which a person may be exposed (time-
integrated ground-level air concentration data) at any distance downwind of
the release point. The amount of beryllium inhaled is determined by
multiplying the time-integrated ground-level beryllium air concentration by
the typical human breathing rate (3.47 x 104 cubic meters per second).
The peak concentration of the beryllium cloud at the point of maximum
inhalation is shown in Figure E-3 as well as concentrations at all locations
directly downwind (referred to as the "centerline").

Additional beryllium may be located in the axial core reflectors; however,
analysis of the proposed core designs indicates that this material is
sufficiently removed from any potential heat sources and that release as an
aerosol is not possible. This material may be distributed in large fragments
within the immediate vicinity of the accident site, but would not constitute
an inhalation hazard.

OSHA has developed standards for the occupational exposure of workers to
beryllium. These are determined using toxicological and past exposure
history data to arrive at total exposure (amount of beryllium inhaled) to
which an occupationally exposed person may be exposed on a daily basis
without suffering any harmful effects. The allowable exposure incorporates
safety factors to account for sensitive individuals, as well as adequate
safety margins, and therefore does not represent an absolute threshold
value above which effects will be observed. Rather, it can be expected that
for most individuals, it would require a considerably higher single-day
exposure to produce any noticeable effect. The maximum daily exposure to
beryllium which has been established by OSHA is 0.0173 milligrams. Using
this as a starting point, a value for allowable airborne concentrations is
calculated (again using the above breathing rate of 3.47 x 1 04 cubic meters
per second) based upon an exposure time of 8 hours per day (a typical work
day). This calculated value, which is expressed in milligrams of beryllium
per cubic meter of breathing air (mg/mi), is referred to as the Permissible
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Exposure Umit WPEL), and has a value of 0.002 mg/mr. Since exposure to
beryllium may also Induce immediate harmful effects in cases of extremely
high concentrations, OSHA has also adopted a value of 0.025 mg/m 3 as the
highest allowable airborne concentration to which a worker may ever be
exposed, without consideration of exposure time or total dose received.

A GTA release, which is the maximum-case beryllium release, would result
in a maximum total exposure (through inhalation) of approximately
0.00033 mg, which is over 50 times lower than 0.0173 mg value adopted
by OSHA for total daily exposure. Furthermore, a maximum airborne
concentration of 0.016 mg/mr is calculated for a GTA accident release,
which is almost a factor of two lower than the OSHA peak concentration
limit of 0.025 mg/Mr. Beryllium exposures from the postulated PIPET
accident would be approximately 20 percent of GTA values (see Figure E-3).
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APPENDIX F
SITE NARROWING REPORT

Summary

The sits narrowing report documents the process, rationale, and results of the siftn metwhology
used to narrow the location of the Test Program from multiple sites throughout the Continental
United States (CONUS) to three sites.

A systematic, multidisciplinary approach was kmplemented to Incorporate al technical, operational,
policy, and leWl factors Into the siting process and to achieve four basic goals: (1) maximize
project effectiveness by maximizing project security. optimiing sft operations, and nmamin
mission compatibility; (2) minimize cost through maximizing c uctabity andmn
construction requirements; (3) minimize public impacts by minimizing economic impacts and
maximizing public safety, and (4) minimize environmental impacts through minimizing inpacts to
the natural and cultural resources and to special status lands.

The site selection process established to achieve these goals was based on the application of
exclusionary and evaluative criteria. Exclusionary criteria define the minimum level of acceptability
of alternative sites. Evaluation criteria did not exclude sites, but were developed to measure
preferences for specific site characteristics. All of these criteria are presented in the Final Site
Narrowing Report (THG, 1991).

Excusny Criteria

Initial screening began with the application of the exclusionary criteria which required that the site
be a federally owned facility and be located within the CONUS. In addition, sites were screened
for similarity of operations. Specifically, sites were excluded if they did not currently host similar
nuclear research operations and have the infrastructure to support defense-related nuclear research
activities. It was at this point that several Department of Defense (DOD) sites were dropped from
the list, leaving thirteen Department of Energy (DOE) sites for further consideration.

The second step in the narrowing process involved the application of the "stand-off" requirement
that required that the site be at least 15 km (9.3 miles) from the nearest urban ares as measured
on a U.S. Geologic Survey (USGS) 1:100,000 scale map. This eliminated all but the four sites of
Hanford, Idaho National Engineering Laboratory (INEL), Nevada Test Site (NTS), and the Savannah
River Site (SRS).

DOE determined that the proposed test program created a significant conflict with the Hanford and
Savannah River operations (THG, 1991). Savannah River is currently the primary source for tritium
production in the United States. Siting the test facility at Savannah River would conflict with
wetlands and special status lands on the installation as well as the use of public roads that cross
SRS. Hanford was excluded because it is currently undergoing environmental restoration as a
requirement of a memorandum of agreement with the State of Washington. The ground testing
program Is not compatible with this agreement or the restoration activities. Also, the public
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attention that Hanford has received recently regarding the environmental restoration program as
inconsistent with the program security requirements.

Following the application of the exclusionary critera and the discussions with DOE regarding
Hanford and Savannah River conflict issues, the process of applying the evaluative criteria to the
two remaining installations, NTS and INEL, began.

Evaluative Criteria

A team consisting of oovernment and contractor experts in safety, security, program technology,
and civil and environmental engineering was formed to apply the evaluative criteria to identify
specific alternative sites at NTS and INEL. This team met with installation representatives who
were familiar with operations, land use, and other concerns at the installations. Discussions with
these representatives placed particular emphasis on ongoing and planned land use in the immediate
are" of any potential alternative site which might be considered.

Based on the requirements of the program and the knowledge of the installation representatives,

three specific sites were identified for further evaluation. These included the Saddle Mountain Test
Station (SMTS) at NTS and the QUEST and LOFT sites at INEL. Tours of the installations were
conducted and specific site visits were made to SMTS and LOFT. Sufficient characterization of the
QUEST site was possible with a reconnaissance of the areas surrounding the site and published
information.

The SMTS was considered the preferred site due primarily to its remoteness and seclusion. The
ultimate site selection decision will be based on the siting report, the EIS, and other program
documents.
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ARCHAEOLOGICAL AND HISTORIC SURVEY REPORT

IDAHO ARCHAEOLOGICAL SURVEY

A. Project Name and Statement of Objectives

Project Name: Cultural Resources Investigation - Idaho National
Engineering Laboratories (INEL) - Containment Test Facility Site
(CTF) (also known as Loss-of-Fluid Test Site [LOFT]) and QUEST Site

ObieQjjij: To evaluate the significance of cultural resources within
the area of potential effect (APE) for both alternatives at the INEL,
assess direct and indirect impacts to any identified resources, and
recommend appropriate mitigation measures to be incorporated into
the Environmental Impact Statement

B. Name and Full Description of the Proposed Undertaking

Name: Space Nuclear Thermal Propulsion Program - Environmental
Impact Statement

Descrigtion of the Proposed Undertakino: The Department of the Air
Force and the Department of Energy propose to validate the
technology of a particle bed reactor propulsion system. Validation
of this technology may open doors in the areas of space travel,
power generation, and disposal of nuclear waste. Two locations at
the Idaho National Engineering Laboratory, the CTF and the Quest
sites, were selected early in the site narrowing process as
reasonable alternatives for ground test activities (Figures 1, 2, 3,
and 4). Since that time, the QUEST site has been eliminated from
consideration as an alternative, because of the presence of
significant cultural resources identified during the environmental
process. Because cultural resources field work has already been
initiated for the QUEST site, this survey report will include that
data, even though the site is no longer considered an alternative for
the SNTP program.

Selection of the CTF alternative would require modification of
existing facilities and the construction of a hydrogen tank farm.
Selection of the QUEST alternative would have required construction
of all facilities, roads, and infrastructure. Direct impacts from
SNTP program activities would include those associated with above
and below ground construction and from facility remodeling.
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Indirect impacts could result from increased personnel and vehicular
use of sensitive areas, erosion, and the potential for unauthorized
artifact collection and vandalism.

C. Location and General Environmental Setting

INEL lies within the Snake River Plain of southern Idaho adjacent to
the foothills of the Lemhi, Lost River, and Bitterroot Mountain
ranges. Archaeological and paleontological investigations of the
Snake River Plain have identified several sites significant in North
American prehistory, including Wilson Butte Cave (southwest of the
INEL), the Wasden Site/Owl Cave Oust east of the INEL), and the
Birch Creek Sites/Bison and Veratic Rockshelters (north of the
INEL). Intensive survey and test excavation within the INEL
boundaries has also contributed to a greater understanding of this
region, which spans a period of time that covers 12,000-15,000
years. To date, over 1000 sites have been recorded on the INEL with
only three percent of the total 890 square miles of the installation
surveyed.

Paleontological resources have been identified throughout the INEL,
as well. Sites appear in lava tubes, rockshelters, caves, packrat
middens, and alluvium, and reflect the remains of extinct animals
such as the camel, mammoth, and North American horse.

CTF Alternative
The CTF site at INEL is located in a portion of Test Area North (TAN)
located in the northern part of the installation, near the western
margin of the Birch Creek playa (see Figures 1 and 2). Existing
facilities, paved roads, and infrastructure to support the SNTP
program are already located at this location and the entire facility
area has been previously disturbed through grading and construction,
including raising the surface of the site with fill pads by about 15
feet.

U.S.G.S. Topographic Map: Circular Butte, Idaho
Boundary of Sections 11 and 12 - Township 6 North, Range 31 East

QUEST Alternative
The QUEST site at INEL is located in the east central portion of the
installation (see Figures 1, 3, and 4). It is located in an undeveloped
area that contains a ridge which rises approximately 50-100 feet
above adjacent plains and marks the forward margin of a single
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basalt flow; surficial soils are present in varying depths. The site
is accessed only from the north and south along a narrow, rutted, and
rocky road that was built to access an overhead transmission line.
All of the facilities and infrastructure would have to be constructed
for the SNTP program at this site (approximately 200 acres) and the
main access road would have to be improved.

U.S.G.S. Topographic Map: Little Butte NW, Idaho
Sections 11, 12, 13, 15 - Township 4 North, Range 32 East

D. Pre-Field Research

1. Sources of information checked:
[X] Overviews
[X] Site Sensitivity Maps at EG&G Idaho, Inc.
[X] Other

EG&G Idaho, Inc., no date. LOFT (Loss of Fluid Test), Idaho Operation
Office.

Idaho National Engineering Laboratory, 1986a. Idaho National
Engineering Laboratory, History of Facilities and Programs.

Idaho National Engineering Laboratory, 1986b. Idaho National
Engineering Laboratory Annual Report.

Idaho State University, 1986. Archaeological Investigations on the
Idaho National Engineering Laboratory 1984-1985, August.

Idaho State University, 1987. Archaeological and Paleontological
Survey of the INEL for the SSC NEPA Com1liance Plan,
December.

Smithsonian Institution, 1986. Handbook of North American Indians,
Washington D.C., Volume 11, Great Basin.

U.S. Department of Energy, Idaho Operations Office, no date. IThe
OECD LOFT Project.

U.S. Department of the Interior, National Park Service, 1991.
National Register Bulletin 15.
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Walker, D. E., 1978. Indians of Idaho, University of Idaho Press,

Moscow, Idaho.

2. Summary of previous studies in this general area:

CTF Area of Potential Effect
Several areas associated with the TAN facility, which includes the
CTF, were examined between 1982 and 1985 as a part of a program
designed to identify cultural resources in danger of being disturbed
through increased installation activities on the INEL (Idaho State
University, 1986). In July 1985, an archaeological/paleontological
survey of a 100-meter-wide zone (328 feet) surrounding the CTF
facility was conducted by EG&G; one sparse lithic scatter (10-BT-
1234) and one isolated activity area (10-BT-1235) were recorded
during this survey; neither was considered of sufficient significance
to be potentially eligible for the National Register (Idaho State
University, 1986). While fossil camel remains have been identified
in the vicinity of the TAN facility, no paleontological resources have
been recorded or identified in the CTF site area.

Ouest Area of Potential Effect
Reconnaissance-level survey was accomplished in 1992 by EG&G
archaeologists at the primary site of construction for SNTP Program
activities and intensive surveys were completed in 1985 by EG&G for
a grazing boundary and along the road which accesses QUEST site from
the Argonne National Laboratory-West (ANL-W) to the south (Idaho
State University, 1986). Site types include hunting locations, field
camps where game processing occurred, and tool modification areas;
some of these sites are potentially eligible for the National Register.
No paleontological remains have been confirmed within the APE for
the QUEST site. However, an extensive packrat midden, similar to
those which typically have the potential to yield such resources, is
located within the talus of the lava flow.

E. Expected Historic and Prehistoric Land Use and Site
Sensitivity

CTF Alternative
1. Are there sites known in this area? [X] Yes [ ] No
2. Are sites expected? [ ] Yes [XI No

Previous surveys of the area surrounding the TAN/CTF facilities
indicate a low probability for encountering additional cultural
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resources (Idaho State University 1986). Consultation with INEL's
cultural resources contractor, EG&G, confirmed that no further
archaeological surveys would be required for SNTP Program
activities at the CTF site.

QUEST Alternative
1. Are there sites known in this area? [XI Yes [] No
2. Are sites expected? [X] Yes [] No

Previous intensive archaeological survey and reconnaissance
performed by EG &G archaeologists indicates a high degree of
archaeological sensitivity in the QUEST ridge area (see Figure 3).
The current level of survey has recorded over 50 sites within this
region representing a density of approximately four sites per linear
mile and indicating the highest site density encountered to date on
the INEL (Idaho State University, 1986). Some of the sites located
along the access road between ANL-W and the QUEST site are
believed to be potentially eligible to the National Register.

F. Field Methods

1. Areas examined and type of coverage:

CTF Alternative (see Figure 2)
Intensive survey by EG&G in 1985

QUEST Alternative (see Figure 3)
Reconnaissance by EG&G in 1985 and 1992
Reconnaissance by The Earth Technology Corporation, accompanied
by EG&G, in 1992

2. Surface and subsurface visibility:

CTF Alternative
The CTF APE is partially covered by existing facilities, paved roads,
and parking lots (30 percent); vegetative cover in open spaces is
sparse to non-existent.

QUEST Alternative
Because the QUEST site is partially located within a lava flow, much
of the surface is basalt covered (60 percent); plains adjacent to the
flow are covered by moderate to sparse vegetation (40 percent).
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3. Acres Surveyed

QUEST Alternative
Reconnaissance: Approximately 400 acres in early 1992 (EG&G)

Approximately 200 acres in April 1992 (TETC
accompanied by EG&G)

4. Areas not examined and reasons why:

CTF site - surveyed in 1985 - (see Figure 2)

Access road from Argonne Lab past the Quest site and ending near
the southern boundary of Section 26 - surveyed in 1985 - (see
Figures 3 and 4)

5. Personnel conducting or assisting in the survey:

The Earth Technology Corporation
Paige Peyton, Field Director
Senior Project Environmental Specialist in Cultural Resources

Paul Titus
Project Environmental Specialist in Cultural Resources

Peter Xander
Senior Project Environmental Specialist in Biological Resources

Brian Mayerle
Staff Ecologist

MILO
Clayton Marler, Archaeologist
Brenda Ringe, Archaeologist
Tim Reynolds, Biologist

6. Dates of Survey:

April 14-15, 1992

7. Problems Encountered:

See "G.' below.
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G. Results

1. Cultural resources noted but not formally recorded

Survey of the QUEST site APE was performed by Air Force contractor
archaeologists (Earth Technology) in April 1992, accompanied by EG&G
archaeologists familiar with the region. Because of the topography and
the extent and complexity of the primary site (previously identified and
recorded as EGG-92-2-1), traditional survey techniques (systematic
transects and mapping) were abandoned and organized reconnaissance
was employed. Site edges could not be accurately determined and are
felt to extend well beyond the APE for SNTP Program construction
activities in all directions, particularly north and south along the ridge
line. Diagnostic projectile points were scant, but those that were
present indicate a period of occupation that covers approximately 7500
years. Because of the depth of surficial soils noted throughout the APE
and the high winds common to the area, the potential for buried
resources exists and the currently estimated time frame for occupation
may increase. The site is an extensive scattering of lithic and ceramic
materials with features that include hearths and associated fire-
cracked rock; pottery sherds; burned bone/tooth enamel fragments
associated with lithic materials; an extensive packrat midden; and
chinked stone walls of undetermined purpose which are unique on the
INEL. In addition to ignimbrite, at least ten exotic source materials
were identified (e.g., obsidian, assorted colors of cryptocrystallines,
fine-grained basalts, and rhyolite). No rock art, rock shelters, lava
tubes, or confirmed evidence of pleistocene megafauna were noted.
Except for the area immediately surrounding the QUEST benchmark and
disturbance caused by traffic along the power line access road, the
entire QUEST site APE remains undisturbed. No cultural materials
were collected during the survey.

H. Conclusions and Recommendations

CTF Alternative
Two prehistoric archaeological sites (one sparse lithic scatter [10-
BT-12341 and one isolated activity area [10-BT-1235] have the
potential to be effected by SNTP Program activities at the CTF site.
Neither of these sites are considered significant under National
Register criteria and all of the previous surveys of the area
surrounding the TAN facility (which includes CTF) indicate a low
probability for encountering additional cultural resources (Idaho
State University 1986). Consultation with INEL's cultural resources
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contractor, EG&G, confirmed that no further archaeological surveys
would be required for SNTP Program activities at the CTF site.
Because of these findings, no adverse impacts are expected to occur
to archaeological resources if the CTF alternative is chosen for
SNTP activities.

Recommended Mitigation
Although the known archaeological resources located within the CTF
APE are not considered significant and the probability for additional
sites is low, the presence of sites does indicate some potential for
cultural resources to be discovered during the course of project
activities. In the event that archaeological, paleontological, or
Native American resources are discovered, ground disturbing
activities would immediately cease and a qualified archaeologist
would be notified; all subsequent actions would comply with 36 CFR
800.11 and the Native American Graves Protection and Repatriation
Act (NAGPRA).

QUEST Alternative
Archaeological site EGG-92-2-1 is an extensive lithic and ceramic
scatter that is unique to the INEL because of its size, complexity, and
long history of occupation. Because of the amount, richness, and
diversity of its cultural materials, it has the potential to contribute
significantly to the current understanding of North American and Idaho
prehistory and may therefore be potentially eligible to the National
Register under criterion D. Archaeologists familiar with the area
indicate that it is unique, as well, because of chinked basalt structures
found along the lava ridge that do not appear elsewhere on the INEL.
Although the density in the distribution of cultural material at this
site fluctuates from area to area, the entire APE for this program
(including the access road) contains cultural material, thereby making
avoidance virtually impossible. Because of these findings, extensive
direct and indirect impacts would occur to cultural resources if the
QUEST alternative is chosen for SNTP activities.

Archaeological and paleontological sites are finite, nonrenewable
resources, whose salient characteristics are easily diminished by
physical disturbances. Because of this, avoidance and preservation in
place is the preferred treatment. In consideration of the above
described cultural resources complexion at the QUEST site, the Air
Force has recognized the significance of the identified resources and
has removed the QUEST site from consideration as an alternative for
SNTP program activities.
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If, however, the QUEST alternative is reconsidered for future program
activities, the following mitigation measures are recommended:

If avoidance is not possible or practicable, implementation of the
following mitigation measures, in consultation with the Idaho SHPO
and the Advisory Council on Historic Preservation, can reduce
adverse effects at the QUEST site to a non-adverse level;
consultation would continue until such time that all requirements
under Section 106 have been satisfied.

Prior to any ground disturbing activities:

Evaluation of archaeological site EGG-92-2-1
to determine its eligibility to the National
Register

The access road from ANL-W to the QUEST site requires
improvement. Previous surveys along this road have
recorded numerous sites and indicate that some may be
eligible to the National Register; these sites would also
require evaluation

Development and implementation of a research design
and data recovery plan based on the Secretary of the
Interior's Standards and Guidelines: Archaeology and
Historic Preservation

Implementation of the research design would be under
the direction of a qualified archaeologist, as described in
36 CFR 61, Appendix A(b) and would include but not be
limited to:

Detailed mapping/photography

Archaeolog ical/paleonto logical subsurface testing
or non-destructive testing as appropriate

Curation of recovered artifacts in accordance with
36 CFR 79

Archaeological monitoring during all ground disturbing
activities
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Other mitigation measures developed during the

consultation process.

I. Attachments

Four Figures

J. Respository

The Earth Technology Corporation
1461 East Cooley Drive
Suite 100
Colton, California 92324

K. Certification of Results

I certify that I conducted the investigation reported here, that my
observations and methods are fully documented, and that this report is
complete and accurate to the best of my knowledge.

P~e U. Peytoni,- Field Director Date'
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IDAHO STATE HISTORICAL SOCIETY
2 E C EI'VE'D

CECIL D. ANDRUS, Governor CIAWTON .E. MAJ•R

NOI 1 8 1991

Dr. Davd L Cnr,,e November 15, 1991 C.om.m-; -=

Directo ,:_i__ _Tz

210 Main St. s'S
Bom. ao 83702 Clayton Mader ,____,-_--_._
206-334.Z6U E G & G Idaho, Inc. r.-..I.

P.O.Box 1625
210M , SIdaho Falls, Idaho 83415

ouse Idaho 83702
206-334-3847 Dear Clyton:

Education
60 N.•June Davis Dr. I am sorry it has taken so long to write and thank you, EG&G and the
20m W3 83702 Department of Energy for the tour of the D & D facilities last August Tom208-33t-2120

Thiel (EG&G), Andy Mikkoia (DOE), and Roger Twitchell (DOE) were
,a ULibrary especially helpful in explaining the project.

B3oss Idaho 83702
0-334.2305 As you know, we believe the various reactors and associated buildings, such as

those at the ARA 1, If, M, the Borax Reactor, MTR, ErR and the Hot Shop, are
SSt. eligible for the National Register of Historic Places. We realize these facilities

*As o $3702 are not fifty years old, but they are of exceptional scientific and engineering
208-334-3847. 3861 significance, and all have played major roles in the development of nuclear

Library and Archives science since World War II. Hence, the removal of these strucures is an adverse
450 N. 4th St. effect under section 106 of the National Historic Preservation Act (NýWA) and
Boise Idaho 37"02A
208-334-3356 DOE must consult with the Advisory Council

Museum We do recognit these are not normal facilities that can be preserved for the610 N. Julia Davis Dt

Bise. dho 837M2 public like the EBR-l recr and the nuclear aircraft engines. Consequently
20M.33&.2120 these facilities need to be documented following the standards of the Historic

Ow MAmerican Engineering Record. This is a great opportunity (and requirement of
2445 Old Penitentiary M. the National Histom Preservation Act) to create a history, not only of these
Baisc Waho 83712 reactor, but of the whole 04EL site.
208-334-2844

Oral History
210 main St.
Baie. Idaho 83702
208-334-3863

Publicatins
40% N. 4th St.
Boise. Idaim 83M02
:08-334-3428
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Clayton Marler
November 15, 1991
Page 2

In order o comply with section 106 of the NBPA, DOE needs t consult with Advisory
Council's Western Field Office in Denver (Claudia Nissley - (303) 231-5320. A programmatc
agreement needs to be wrinten that will outline the various mitig ative requirements. We will be
happy to help prepare such an agreemenL

Sincerel,

Thomas J.G
Deputy Stat Historic
Preservation Officer

TJG:dac
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06-09-92 12:41PM FROM AFCEE/ESE TO TETC P002/002

p'l!i~zD'uc wJ "TO; 312 5s3" JUW Me S. 1 16 WLa I P.m

S~~~low IF &Wmm..uiIron 'mMEmimia u. -~m

DEPARTMENT OF CONBOVATION AND NATUAL M80 UC11
DiVIUMo OF iNTIC MVAWUOm AND AMCUEoOY

UsMy I..g X"Ls. Rm u
C01" comm'
(f16) IN418

Juno 19, 19192

Dr. Donald R. Rlle
Znvironapntal Protection Division
Nevada Operations O1fios
Departnent or KnorJ3y
PO. Box 96516
Law Voqeap NV 89193-851 I

Dear Dr. Bile:

The Division of Ilistorio Preservation and UA ology received the
following DOB cultural resouroe report for reviews

A Class III Cultural RosoUrO@ Roonnaissanoe of the
Proposed Saddle Mountain Project, Area 14, Nevada Test Site,
Nye County, Nevada (HTS-923414),

ZIntenaLve archaeological survey failed to reveal any historic
properties within the area of potential effect. As no historic
properties were found, the DO has *o=pleted its Section 106
consultation with this ofice, Cor the Proposod Saddle Hountain
Projesct, unless archaeologioal uaterials are enoountered during
construction,

s incerely,

Eugene M. Hattori
Arohaeologist

INFO

MA

AMO
AMTG

3-0%DON-Ism NV 08-28-02 12:50PM P G-17 11



IDAHO STATE HISTORICAL SOCIETY
CECIL D. ANDRUS, Governor

Director June 8, 1992
210 Main St.
Boise, Idaho 83702
208-334-2682

Archaeology
210 Main St.
Boise, Idaho 83702 Ms. Paige Payton
208-334-3847 Senior Project Environmental Specialist

Cultural Resources Management
Education The Earth Technology Corporation
610 N. Julia Davis Dr. 275 West Hospitality Lane
Boise, Idaho 83702
208-334-2120 Suite 220

San Bernardino, California 92408
Genealogical Library
450 N. 4th St. RE: Space Nuclear Technology Program
Boise, Idaho 83702
208-334-2305 Thank you for notifying our office that the Department
Historic Preservation of the Air Force has identified the QUEST Site and the LOFT
210 Main St. Site on the Idaho National Engineering Laboratory as
Boise, Idaho 83702 potential locations for the Space Nuclear Thermal
208-334-3847, 3861 Propulsion (SNTP) Program ground test station. After

Library and Archives reviewing our records, we have the following comments:
450 N. 4th St.
Boise. Idaho 83702 1.) QUEST Site (T4N, R32E, Sec.ll,12,13,14):
208-334-3356 Consultation with EG&G Cultural Resource Management (CRM)

staff indicates that a large archaeological site has been
Museuml identified within the SNTP project boundaries at the QUEST

0.ise, Idaho 83702 Site. Because construction of the facility would adversely
208-334-2120 effect the site, the Advisory Council on Historic

Preservation will have to be consulted.
Old Idaho Penitentiary
2445 Old Penitentiary R. 2.) LOFT Site (T6N, R31E, Sec. 11,14): Construction
Boise, Idaho 83712
208-334-2844 of the ground test station at the LOFT Site would require

modifications to the existing LOFT facilities. Since the
Oral History facility is eligible for the National Register, archival
210 Main St. research and documentation of the existing structures need
Boise, Idaho 83702 to be completed prior to alteration. As well, an
208-334-3863 archaeological assessment of the project area should be

Publications conducted.
450 N. 4th St.
Boise, Idaho 83702
208-334-3428
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Ms. Paige Payton
June 8, 1992
page 2

Once we receive more detailed information on the proposed
construction, we will consult with EG&G CRM staff and your office
on specific recommendations. If you have any questions, feel free
to contact either myself or Suzi Neitzel at 208-334-3847.

Sincerely,

Thomas J. Green I"
Deputy State Historic
Preservation Officer

TJG/spn
cc: Brenda Ringe, EG&G Idaho

Clayton Marler, EG&G Idaho
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IDAHO STATE HISTORICAL SOCIETY
CECIL D. ANDRL'S. Gove.enor

Director ".: August 13, 1992
:.",e *:.: ., ÷3"•2

ArchatoioC
-Z*..\latn St
3o;se i-ano 137C2 MS. Teresa Perkins

U.S. Department of Energy
785 DOE Place

Education Idaho Falls, Idaho 83402"-:.C• N D-.a% iDvs Dr,
Soize. dano 33702
20W334.210 RE: Space Nuclear Thermal Propulsion Program

CTF (LOFT) Facility, INEL, Idaho
GneiaogicaJ Library
450 N. ;~tnSt.
Boise Idaho 83702 Dear Ms. Perkins:
203-334-.2305

Thank you for providing myself and Suzi Neitzel an
Hk"irc ProofVauo. opportunity to tour the CTF, or LOFT, facility on the Idaho
Z0M NUSt. National Engineering Laboratory (INEL), Idaho Falls, Idaho.
Botise. Idaho 83.02
'08--3384. A861 We fully support the Department of Enery's. (DOE) proposed

adaptive use of the LOFT through the establishment of the
Library and Archrv Space Nuclear Thermal Propulsion (SNTP) program.
-ýN ith St.
Boise. 1dan. -3702 As stated in our letter of 8 June 1992, we feel the
.'CS-33.-3336 LOFT facility is eligible for the National Register of

MUM. Historic Places because of its exceptional national and
•0. N ;u.-a Davis Dr. regional significance in the history of nuclear development
Boise. Idaho 63702 and scientific research. Although we feel that proposed
2CS-033-2o20 alterations to LOFT for the SNTP program will have an

adverse effect on the structure, we do not object to the
Old Idaho Peritet:.R.r continued use of the building. To mitigate the effects, we
12_3 Q•d Pe.::nti .-,.. i

3.':se :-:r.os37= recommend that DOE complete photographic and historical
-:--documentation of the facility according to the standards of

the Historic American Engineering Record. Additionally,
Oral History DOE should incorporate information from oral histories into
2 Main St.
Boise. Idaho 83702 the historical narrative.
208-334-3863

Following Section 106 of the National Historic
Publ•catons Preservation Act and 36 CFR Part 800, DOE needs to notify
'50 N. 4th St. the Advisory Council on Historic Preservation of projectBoise. Idho 837022.08-334-342 effects on the facility (36 CFR Part 800.Se).
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Ms. Teresa Perkins
August 13, 1992
page 2

We look forward to working with EG&G's cultural resource staff
to develop a Memorandum of Agreement stipulating the mitigation
requirements. If you have any questions, feel free to contact
either myself or Suzi Neitzel at 208-334-3847.

Sincerely,

K eth 'T Swanson
State His oric
Preservation Officer

KJS/spn

cc: Clayton Marler, EG&G Idaho
Susanne Miller, EG&G Idaho
Brenda Ringo, EG&G Idhao
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-" .4 -Department of Energy
Idaho Field Office

785 DOE Place
4Idaho Falls. Idaho 83401-1562

August 25, 1992

Ms. Claudia Nissley, Director
Western Office
Advisory Council on Historic Preservation
730 Simms Street, Room 401
Golden, Colorado 80401

SUBJECT: Request for Section 106 Consultation (AM/SES-ESD-92-342)

Dear Ms. Nissley:

The Department of Energy, Idaho Field Office (DOE-ID) is considering plans to
modify a facility located on the Idaho National Engineering Laboratory (INEL).
The modification(s) would take place at the Loss of Fluid Test Facility
(LOFT), also known as the "Contained Test Facility". The purpose of modifying
LOFT would be to accommodate future programs.

In consultation with the Idaho State Historic Preservation Office (SHPO), we
have determined that LOFT is eligible for inclusion in the National Register.
Additionally, SHPO indicated that the planned modification would have an
adverse effect based upon application of the criteria of effect and adverse
effect at 36 CFR Part 800.9.

In accordance with Section 106 of the National Historic Preservation Act and
36 CFR Part 800.5(e), we request-that the Advisory Council participate in
consultation with SHPO and DOE-ID concerning LOFT. This consultation process
is intended to result in a Memorandum of Agreement (MOA) between DOE-ID, SHPO,
and the Advisory Council. The MOA would outline means of minimizing impacts
to the historic significance of LOFT while accommodating its future use for
scientific research compatible with the original design and intent of the
facility.

The enclosed documentation describes:

- LOFT and experimental programs that have taken place there;

- efforts, to date, to document LOFT's historic significance;

- possible modifications of LOFT;

- effect of modification on historic integrity;

- proposed actions to preserve LOFT's historic context and guide changes
to the facility;
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Ms. Claudia Nissley - 2 - August 25,

- draft tir-party Memorandum of Agreement (MOA).

We look forward to your comments and response to this consultation request.
If you have any questions, and for further coordination concerning this
matter, please contact me at (208) 526-1483.

Sincerely,

- ;4~.-A'

Teresa L. Perkins
DOE-ID NEPA Compliance Officer

Enclosure

cc: S. Neitzel, SHPO, w/enc.
C. F. Marler, EG&G, CRM, w/o enc.
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Version S/ZZ,'•2

DRAFT

MEMORANDUM OF AGREEMENT

Whereas, the U.S. Department of Energy, Idaho Field Office (DOE-ID) has

determined that any future modifications will have an effect upon the Loss of

Fluid Test Facility (LOFT), now known as the Containment Test Facility (CTF),

at the Idaho National Engineering Laboratory, a property eligible for

inclusion in the National Register of Historic Places, and has consulted with

the Idaho State Historic Preservation Officer (SHPO) and the Advisory Council

on Historic Preservation (Council) pursuant to 36 CFR Part 800, the

regulations implementing Section 106 of the National Historic Preservation Act

(16 U.S.C. 470f)

Now, therefore, the DOE-ID, the Idaho SHPO, and the Council agree that

these modifications to LOFT shall be implemented in accordance with the

following stipulations in order to take into account the effect of any

undertaking on this historic property.

STIPULATIONS
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OOE-I1 will ensure tnat the following measures are carried out:

(1) LOFT Historical Report. DOE-ID will prepare a report which will

(a) summarize the historic and scientific context of the LOFT research

progams, (b) include a description of the LOFT physical facilities, and (c)

initiate a database which will identify and locate documents, artifacts and

key personnel associated with LOFT. The purpose of this report will be to

serve as a reference to the history of LOFT, help to guide LOFT historic

preservation and compliance activities, and support the nomination, by DOE-ID,

of LOFT to the National Register of Historic Places.

(2) LOFT Historic Preservation Plan, DOE-ID will prepare a plan which

will (a) identify the information and historic documentation currently

available for LOFT, (b) make recommendations for the applicable standards,

archiving of, and retrieval system for this documentation, (c) recognize DOE-

ID's intent to seek uses for the LOFT facility for future research programs

compatible with and based on its design and past uses, (d) recognize that all

potential future options for LOFT and the nature and scale of the impact of

these options on LOFT cannot be detailed at this time, and (e) outline DOE-ID

commitments to define and consider any adverse effects of future alterations

to LOFT (including, but not limited to, remodeling, expansion, disposal of

records, facility contents and components, decomissioning, and demolition).

(3) Interim Historic Protection for LOFT. Until a nomination is

submitted and supporting mitigation plans are prepared, as needed, DOE-IO will

monitor the historic values of LOFT by (a) initiating data gathering and a
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historic preservation plan (Stipulations I and 2), (b) seeking regular anc

timely consultation with SHPO when any signficant changes to LOFT are

considered (Stipulation 4), (c) notifying any parties responsible for LOFT

that planning for and coordination of historic preservation activities must be

considered in advance of any alterations to LOFT, its supporting documents and

artifacts, and (d) coordinating and planning for the inclusion of historic

preservation activities and recommendations in any program that anticipates

and implements the modification of LOFT.

(4) Consultation with the SHPO and ACHP. DOE-ID will initiate regular

and timely consultation with the SHPO with regard to the physical status and

historic integrity of LOFT. The DOE-ID and the SHPO will establish a

reasonable scale defining what activities constitute significant modifications

to LOFT in order to guide the level and content of DOE-ID responsibilities for

notification and SHPO and ACHP response. Situations which will prompt

consultation between the SHPO, ACHP, and DOE-ID will be, but are not limited

to: (a) the process of nominating LOFT to the National Register (Stipulation

1), (b) preparation of the LOFT historic preservation plan (Stipulation 2),

(c) anticipation of any significant modifications to the LOFT facility or

effects on the documents and artifacts needed for the completion of a LOFT

history (Stipulations 2 and 3).

TBD (5) Reoortina/deliverables/schedules.

DOE-ID will complete the report and historic preservation plan for LOFT

by 6/1/93 and submit copies of both to the Council and SHPO for review.

G-26



DOE-ID will submit the LOFT National Register nomination by 9/1/93.

(6) Conditions of Modification. Completion. and Termination of the MOA.

Implementation of the stipulations of this MOA and submittal of the

evidence for this implementation to the Council and SHPO for comment and

approval will meet the intent of this MOA. At this time, all signatories can

agree to terminate or amend this MOA.

If a signatory to this MOA determines the terms of the MOA cannot be met

or that a change is necessary to meet the requirements of the law, that

signatory will immediately request that the consulting parties consider an

amendment or addendum. Any necessary amendment or addendum will be executed

in accordance with 36 CFR 800.5(e)(5).

If a dispute arises regarding implementation of the MOA, DOE-ID will

consult with the objecting party to resolve the dispute. If the dispute

cannot be resolved, further comments will be requested from the Council, in

accordance with 36 CFR 800.6(b). Any party to this MOA may suspend it by 30

days advance written notice to the other consulting parties. Additional

consultations will then occur in an effort to resolve any issues and re-

implement the MOA in an amended form.

Execution of this Memorandum of Agreement and implementation of its

terms evidence that DOE-ID has afforded the Council an opportunity to comment
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on the nature and extent of planned and potential modifications to the LOFT

facility and their effects on this historic property, and that DOE-ID is

taking into account the effects of the undertaking on historic properties as

required by Section 106 of the National Historic Preservation Act.

Advisory Council on Historic Preservation

By: Date:

(Name and Title)

U.S. Department of Energy, Idaho Field Office

By: Date:

(Name and Title)

Idaho State Historic Preservation Officer

By: Date:

(Name and Title)
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IDAHO STATE HISTORICAL SOCU
CECIL 11 ANDRUS Governor OCT07 M

September 3040,I ....

Capt. Scott Hartford :eoi,..i _ -

IoM Mi 3. Buildinq 115,
scaft dh@83 Brooks Air Force Base, Texas 78235-5000
20133&241U2

ARE: Draft Znvironmental impact Statement -space Nuclear
_Thermal Propulsion ProgramUiu Maio 1270

2M33&3"o Dea-r Capt. Hartford:

Thank you for providing our office with the draft6w M. IUD& DEv" Cw.
Be"OM$37 Environmental impact Statement (ZIS) for the space Nuclear
206.334-2U0 Thermal Propulsion Program (SMTP). One of the alternative

locations for the Particle Bed Reactor component of the
G4: .hml Luw7 SNTP progran is the Contained Test Facility (CTF) on the
4M0. 4th•03. Idaho National Engineering Laboratory (==) near Idaho
Bd.. MhWW $370W
20-33--SM0s Falls, Idaho. We fully support the proposed adaptive use

of the CTF (LOFT) facility.
Ubawk P•wvd
M UsiaSt. Sections 3.8.2 and 4.8.2 of the draft 219 indicate

.• Mai M that the CTF facility is the only property that may beU 8-34-3 7. eligible for the National Register of Historic Places
mw8d A. v4ithin the proposed SNTP project area. since ve feel the

4.thSt. CT? facility is eligible for the National Register, we have
Ba MUW 683702 been consulting with the Department of Ener•y and ZG&G

M0-334-338 Idaho on the development of an agreement docment that

Mi stipulates appropriate photographic and historical
61 N. juU 0.&w D documentation of the structure . This mitigation is
Ba MOM 83702 consistent vith the measures described in Section 4.8.2.
206-334-2120

If you have any questions, feel free to contact SusxOWd inPdw e i *Ie at 308-334-3847.
3445 Old f'stm0.uy 3d.
gk oin" o k 371d
206.33&Z8 Sincerely$

Me"k6w437=U
2W&U-3Meth 3.

PWamdm to HRistoric
4W0 N. A ft. Preservation Officer
Bai lt o Us183 K77M Ispn
20•4&34M cc: Teresa Perkins, DO, Idaho Falls

Clayton Narler, 1Q&G Idaho
Susanne Killer, UG&G Idaho

The daho Sat Histortcad SoctY is = SquAd Opmmmunly Zoloyr
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E~u5 Idaho
"PrvtdMV meamwh and ~Women#t smkcof to the gowm~nt"

INTEROFFICE CORRESPONDENCE

Date: December 23, 1992

To: T. J. Hill, MS 3413

From: B. L. Rings, MS 2108

Subject: IDAHO STATE HISTORIC PRESERVATION OFFICE (SHPO) CONCURRENCE
WITH RECOMMENDATIONS FOR THE SPACE NUCLEAR THERMAL PROPULSION
(SNTP) TANK FARM AT THE LOSS OF FLUID TEST FACILITY (LOFT) ON
THE IDAHO NATIONAL ENGINEERING LABORATORY (INEL) - BLR-77-92

Reference: B. L. Ring. letter to T. J. Hill, BLR-41-92, Archaeological
Survey for the Space Nuclear Thermal Propulsion (SNTP) Tank
Farm Northeast of the Loss of Fluid Test (LOFT) Facility on
the Idaho National Engineering Laboratory (INEL), August 5,
1992

Enclosed is documentation from the Idaho SHPO indicating concurrence with my
recommendations for construction of the SNTP Tank Farm near LOFT. In brief
summary, the recommendations for the project were: 1) *all activity must be
carefully restricted to the project area shown In BLR-41-92, Attachment
(1)"; and 2) Elf cultural materials are unexpectedly encountered at any
time during subsurface excavation, work must cow to a temporary halt until
INEL archaeologists can assess their significance." The enclosure to this
letter includes the original letter report, BLR-41-92, with Attachment (1)
and a *Compliance Review Forme signed by the Idaho SHPO.

I can be reached at 6-9748 to provide additional information and answer any
questions you might have.

po

Enclosure:
As Stated

cc: (w/o enclosure)
V. 0. Keiser, 4S 2209
C. F. Marler, NS 2108
Central Files, MS 1651
CRN Project File, EGG-92-34 (w/enclosure)
B. L. Ringe Letter File
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INEL CULTURAL RESOURCE MANAGEMENT
COMPLIANCE REVIEW REQUEST

PROJECT: EGS-I2-34, ULR-41-U2, SUT? lank Farm

We find this report of cultural resource historic preservation
compliance action to be complete and concur with all stated
recommendations and stipulations:

S~ ~;N 9v wJ.~~~j~ 1.2 IM./~

Idaho State Historic Preservation Officer Date

We accept this report of cultural resource historic preservation
compliance action with the addition of the following coimnts and
stipulations:

Idaho State Historic Preservation Officer Dt
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n Ln E~zIdaho
"Providing research and devlopment servIces to the gomnment"

INTEROFFICE CORRESPONDENCE

Date: August 5, 1992

To: T. J. Hill, MS 3413

From: B 9. L. Ringe, MS 2108 t cv

Subject: ARCHAEOLOGICAL SURVEY FOR THE SPACE NUCLEAR THERMAL PROPULSION
(SNTP) TANK FARM NORTHEAST OF THE LOSS OF FLUID TEST (LOFT)FACILITY ON THE IDAHO NATIONAL ENGINEERING LABORATORY (iNEL) -

BLR-41-92

aeference: B. L. Rings letter to C. F. Knutson, BLR-28-91, Archaeological
Survey Coverage in the Vicinity of Test Area North (TAN) on
the INEL, May 8, 1991

On July 21, 1992 and July 28, 1992, INEL archaeologists conducted an
intensive archaeological survey of a 39 acre (157,500 j2; 1,695298 ft2 )
plot of ldnd northeast of the LOFT facility at Test Area North (TAN) on the
INEL. As Attachment (1) shows, the project area is located in the southern
1/2 of Section 13 and the northern 1/2 of Section 24, T6N, R32E, Butte
County, ID. All work during the survey was performed in a manner consistent
with the following authorities/standards: The Archaeological Survey:
Methodsla1d Uses. Standards and Guidelines for Identification of Historic
Prooerties. dentlfication of Histloric Properties: A DecJstgn Making Guide
fr Manssni (U.S. Dept. of Interior, National Park Service, National
Advisory Council on Historic Preservation), the INEL Draft ManaaeUent Plan
for Cultural Resources (Dept. of Energy-Idaho Field Office), and informal
guidance from the Idaho State Historic Preservation Office (SHPO).

The LOFT investigation was undertaken to identify and make preliminary
evaluations of all cultural resources that might be adversely affected by
construction of a hydrogen tank farm necessary for the operation of the
Space Nuclear Thermal Propulsion (SNTP) project. During federally-sponsored

round disturbing pr,iects such as this, laws like the National Historic
reservation Act, Ar .. aological Resource Protection Act, and National

Environmental Policy Act mandate consideration of cultural resources that
are deemed eligible to the National Register of Historic Places (NRHP)
before they are damaged by project activities.

The LOFT project area is located in the northern portion of the INEL near
the Birch Creek Sinks. During the Pleistocene (ca. 10-12,000 years ago)
this area was submerged by the shallow waters of ancient Lake Terreton.
Presently, the region is quite flat, with broad expanses of open ground and
a thin scattering of river-rounded gravels. Ground visibility is unobscured,
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T. J. Hill
BLR-41-92
August 5, 1992
Page 2

even where low sagebrush, four-wing saltbrush, and various grasses are
present in scattered patches. Much of the surveyed area has also been
heavily disturbed by earth-moving equipment and sheet erosion.

Over the past decade, several surveys have been conducted in the TAN region,
and more than 20 cultural resources have been identified (Reference). Prior
to the start of fieldwork on the current project, a review of these documents
was conducted at the INEL Cultural Resource Management (CRM) Office In Idaho
Falls, ID. At this time, it was determined that archaeological inventory had
been completed within a portion of the SNTP Tank Farm Project area. This
included a 100-m wide zone surrounding the LOFT facility. This area is indi-
cated in Attachment (1). Due to the flatness of the terrain in this area and
in order to relocate the isolated prehistoric activity area recorded during
the earlier project, the 100-m corridor within the SNTP project area was
resurveyed.

The field methods employed during the SNTP survey were designed to provide
Intensive (90 - 100%) visual examination of the entire surface area needed
for tank emplacement, thus ensuring that all cultural resources with visible
surface remains were identified. This was accomplished through the use of
systematic pedestrian transects with surveyors spaced at regular, 15-a
intervals and proceeding in skirmish line fashion. Field examination was
facilitated by trouble-free access and excellent ground visibility.

When cultural materials were encountered during the course of a transect,
intensive searches ensued to ascertain the boundaries of the resource and to
pinpoint diagnostic artifacts, artifact concentrations, cultural features,
and any areas of post-depositional disturbance. Prior to formal recording
procedures, all identified resources were classified as *isolates* (< 10
items in 100 m) or 'sites" (Z 10 items in 100 m), "historic' (< 150 years
old) or "prehistoric" (Z 150 years Old), and marked accordingly on field
survey maps. Intermountain Antiquities Computer Syste (INACS) site forms
were completed or updated for all resources located within the project area.
When work on this project is completed, all forms of docuentation will be
submitted for permanent curation at the Southeastern Idaho Regional Archaeo-
logical Center (SIRAC) at the Idaho Museum of Natural History in Pocatello,
10. Survey and site records are also maintained at the INEL C1I Office In
Idaho Falls, ID.

Archaeological reconnaissance within the SNTP Tank Farm project area resulted
in the relocation of one previously recorded prehistoric activity area
(10-BT-1234) and the recording of one previously unknown activity area
(EGG-92-34), Both resource locations are shown in Attachment (1) and IMACS
forms are included as Attachments (2) and (3). On the first day of the
survey, a large, unrecorded prehistoric site associated with the Birch Creek
Sinks was also briefly examined, but was not formally recorded because a
shift in project location removed any threat of damage.
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T. J. Hill
BLR-41-92
August 5, 1992
Page 3

Under current working definitions, both cultural resources located within
the modified SNTP Tank Farm project area are considered "isolated finds.'
Both are also located within a disturbed area where sheet erosion appears to
occur regularly. Because both resource locations are believed to be limited
to a disturbed surface context, neither is likely to yield any additional
information and both are considered to be ineligible for nomination to the
National Register of Historic Places.

Because no National Register-eligible cultural resources are located within
the SNTP tank farm project area as currently proposed, ground disturbance
is expected to have no effect on significant materials and archaeological
clearance is recommended for all work. However, all activity must be
carefully restricted to the project area shown in Attachment (1). This is
very important because movement beyond the indicated project boundaries
could result in damage to highly significant resources located nearby,
particularly to the northeast of LOFT (where the SNTP tank farm was
originally sited). In addition, if cultural materials are unexpectedly
encountered at any time during subsurface excavation, work must come to a
temporary halt until INEL archaeologists can assess their significance.
Finally, In accordance with the National Historic Preservation Act, Section
106, (36 CFR 800.5(b]), a copy of this letter report should be forwarded to
the Idaho State Historic Preservation Office for review and comment. These
transmittals are customarily made through the INEL CR1 Office in consultation
with the project manager and T. L. Perkins of DOE-ZD.

Please feel free to contact me at 6-9748 with any questions or additional
requirements. I also await your advice in regard to the transmittal of these
recommendations to the SHPO.

po

Attachments:
As Stated

cc: W/o attachments
C. A. Allen, MS 2208
C. F. Marler, MS 2108
0. L. Parks, MS 3510
CR14 Project File EGG-92-34, w/attachments
Central File, KS 1651
B. L. Ringe Letter File
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APPENDIX H
NATURE OF RADIATION AND ITS BIOLOGICAL EFFECTS

This appendix provides a discussion of the nature and effects of ionizing radiation. A glossary of

terms can be found in Table H-1.

1.0 NATURE OF RADIATION

The basic unit of matter is the atom, consisting of a heavy central nucleus
surrounded by electrons moving about the nucleus in orbits or a "cloud.
The nucleus, containing nearly all the mass of the atom, is comprised of
protons and neutrons, particles with virtually the same mass. Neutrons are
electrically neutral; protons have a positive electrical charge, designated as
+ 1. The electrons have less than 1/1,800 of the mass of protons and
neutrons and a unit negative charge, i.e., -1. Complete atoms are
electrically neutral with the same number of protons and electrons, referred
to as the atomic number. (Atoms with unequal numbers of protons and
electrons are called ions.) The chemical nature of the atom, and its identity
as a chemical element, is determined by the atomic number. Hydrogen, for
example, has one proton in its nucleus (and one orbiting electron); helium
has two, lithium has three, etc.

Different nuclear species, or nuclides, are presented by their chemical
element designation (their atomic number) and the sum of protons and
neutrons in their nuclei. For example, the nuclide carbon-12 has six protons
(the atomic number for carbon) and six neutrons; carbon-14 also has six
protons but eight neutrons. Sometimes nuclides are denoted by other
conventions utilizing the chemical symbols, e.g., C-12 and "2C for
carbon-1 2. Nuclides with the same number of protons but different
numbers of neutrons are called Isotopes of the chemical element. For
example, hydrogen (one proton) has three isotopes with zero, one, or two
neutrons, referred to as hydrogen-i, hydrogen-2, or hydrogen-3,
respectively.

In some nuclides, the combination of protons and neutrons form a stable
nucleus with tendency to change its configuration. Of the more than 2,000
nuclides identified to date, only about 280 are stable. In unstable nuclides,
called radionuclides, the nucleus undergoes a spontaneous process known
as radioactive decay to attain a more stable configuration. This radioactive
decay is accomplished by the emission of particles and/or energy from the
nucleus. The most usual particle emissions are referred to as alpha or beta
radiation. Alpha particles consist of two protons and two neutrons; beta
particles are electrons (originating from the transformation of a neutron into
a proton in the nucleus, not from the orbiting cloud outside the nucleus).
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Table H-1. Glossary of Terms

Nuclide: An atomic nucleus with a specific number each of
protons and neutrons.

Radionuclide: Any nuclide which is unstable and has the potential to
decay by radioactive emission.

Alpha Radiation: Radioactive emission that consists of two protons and
(Alpha particle) two neutrons (a helium nucleus).

Beta Radiation: Radioactive emission that consists of one electron.
(Beta particle)

Gamma Radiation: Radioactive emission that consists of a packet of energy
(Gamma ray) emitted as electromagnetic radiation (a photon).

Curie: Unit of radioactivity equal to 3.7 X 1010 radioactive
decay events per second.

Specific Activity: The number of radioactive decays occurring in a unit
mass (usually 1 gram) of radioactive material.

Half-life: The time required for one-half of the radionuclides
present in a radioactive sample to decay. This rate is a
unique constant for each radioisotope.

Absorbed dose: The amount of energy deposited in a unit mass (generally
1 kilogram) of material being irradiated.

Red: Unit of absorbed dose equivalent to the deposition of
0.01 joule of energy per kilogram of absorbing material.

Rem: Unit of exposure to biological material calculated by
multiplying the dose (in rads) by a quality factor which
accounts for the biological effectiveness of the type of
radiation producing the exposure.

External Exposure: Exposure received to the whole body due to a radiation
source which is physically located outside the exposed
organism.

Internal Exposure: Exposure received to either the whole body or an
individual organ(s) from radioactive material which has
been chemically incorporated into the body (through
inhalation, absorption, etc.)

Maximally Exposed Individual (MEI): The location of maximum radiological impact (highest
dose) in unrestricted access areas. This location
represents the site of the maximum exposure a person
could receive if present throughout the exposure
duration.

Somatic Effects: Radiation-induced effects observed in the exposed
individual, most commonly cancer.

Genetic Effects: Radiation-induced effects observed in the progeny of
exposed individuals or populations, including effects not
apparent for multiple generations.
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Excess energy is emitted from the nucleus in the form of "packets' of
electromagnetic energy called photons, traveling at the velocity of light.
This is referred to as gamma radiation.

An important characteristic which has been observed for this radioactive

decay process is that it is probabalistic; that is, the precise time at which
any specific unstable atom will decay cannot be determinrd. Also, in a
"sample of a number of the unstable atoms, it cannot be determined which of
them will decay at any point in time. It has been observed that the ratio of
the number of nuclei which decay in a unit of time to the number of
undecayed nuclei remaining in the sample is a constant for each nuclide.
This ratio is called the decay constant. The number of decays, or
disintegrations, in a unit time is called the activity of the sample.
Traditionally, activity is measured in curies, a term derived from the activity
of 1 gram of radium and numerically equal to 37 billion disintegrations per
second. Dividing the activity by the mass of the sample gives the specific
activity for the sample. Since decay may be characterized by a constant,
the time required for one-half of the nuclei in a sample to decay is also
constant for each nuclide. This time is referred to as radioactive half-life for

the nuclide.

2.0 EXPOSURE MECHANISMS

As the emitted particles and gamma radiation move away from the emitting
nucleus, they collide with the atoms in the surrounding material. These
collisions dissipate the kinetic energy of the particles and the
electromagnetic energy of the gamma rays and, in the process, the atoms in
the surrounding material may be damaged; that is, their structure may be
changed such that their chemical nature and function is modified. The most

common damaging effect is the removal of one or more of the surrounting
electrons from an atom. As a result, the atom is no longer electrically
neutral and is said to be ionized. The damage is related to the amount of
energy deposited by the incident radiation. The deposited energy is referred
to as the absorbed dose and is measured in reds; one red is equal to the
deposition of 0.01 joule of energy per kilogram (2.2 pounds) of the
absorbing material.

If the absorbing material is living matter, the damage to the atoms may
produce chemical changes which result in the death of living cells or other
biologically harmful effects. Different types of radiation vary in their
effectiveness in producing biological harm. Ouality factors have been
identified for various types of radiation which, when multiplied by the
absorbed dose, account for these differences. This yields a measure of

biological harm, referred to as dose equivalent, which is the same for all
types of radiation and is quantified in terms of rem. This allows quantitative
comparisons on the effects among the different types of radiation and the
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determination of overall effective exposures when different types of
radiation are involved.

Radioactive materials have the potential to produce an exposure either
though external means, primarily from gamma photons and some high
energy beta particles (both of which are penetrating and have long ranges),
or internally due to deposition of alpha and beta particle emitting materials.

External doses are received equally throughout the body, and hence are
referred to as whole-body doses. Such doses occur due to the penetrating
power of the radiation involved. Externally, three mechanisms are of
concern:

" Cloudshine is exposure due to gamma exposure from airborne
radioactive materials. Although such airborne materials may be
remote from the person being exposed, the long range of the
gammas allows some radiation to reach the person.

"* Groundshine is exposure due to gammas emitted from
radioactive materials which have deposited on the ground.

Immersion is similar to cloudshine, but is exposure to both
gamma photons and high energy beta particles emitted by

.airborne radioactive materials. The exposed individual is actually
within the radioactive cloud (rather than being located remotely,
as is the case with cloudshine), which allows the addition of
exposure due to the high energy beta particles.

Internal exposure is due to direct exposure of tissue to radioactive materials
which have entered the body. Such materials can then chemically interact
the way nonradioactive isotopes of the same elements would, and can be
distributed to various parts of the body. Indeed, some materials exhibit a
tendency to collect in a particular organ or system, thus concentrating the
dosage received. This occurs with iodine, which preferentially accumulates
in the thyroid, and various metals, phosphorus, and calcium, which
accumulate in the bones. The whole body and individual organ doses
received (since dose is based upon energy absorbed per unit mass of
material different body parts can receive different exposures) can, therefore,
vary widely. There are three exposure mechanisms of significance in

analyzing internal exposure:

' Inhalation: Breathing of airborne radioactive materials (which
would occur during immersion) allows deposition of particulates
(in the lungs which may later be absorbed), and direct passage
into the body of radioactive gases.
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Ingestion: Eating and drinking of contaminated plants, animals.
and water can allow radioactive materials to enter the body
through the digestive system. Once in the body, these materials
behave as do their nonradioactive forms, and will interact
chemically in the body.

* Absorption: Some radioactive materials can be absorbed directly
through the skin, where they will again interact as other
chemical materials in the body.

The environmental pathways for the contamination and exposure of
individuals and the public in general are mutually dependent and
interconnected by an array of subpathways. For instance, radionuclides

deposited on ground surfaces can be sources of external dose through
groundshine and sources of internal dose through the ingestion pathway.

Internal dose through ingestion can occur directly as a result of ingestion of
contaminated vegetation (through uptake of radionuclides from the ground)
or indirectly as a result of ingestion of animal products from animals that
have grazed on contaminated vegetation. Also, bodies of water

contaminated by liquid releases can be sources of internal exposure, either
directly through ingestion of contaminated water or indirectly through
ingestion of contaminated aquatic foods or food crops contaminated by

uptake of radionuclides in water used for irrigation (i.e., through the food
chain).

External exposures are received only during the period of actual exposure to
radioactive releases. Internal exposures, however, are more persistent,
since radioactive materials that enter the body may take considerable time

to be released. During this time radioactive decays continue to contribute to
the total dosage received. As a result, the total dose from a radioactive
release that a parson receives has two components; the first is the external

dose which is received during a short span of at most a few hours following
release (although groundshine and resuspension inhalation may persist much
longer), and the second is the long-term dose incurred as a result of internal

deposition of radioactive materials. Such a dose may be distributed over a

period of years.

The various organs of the body have different susceptibilities to harm from
radiation, and different organs may receive different doses from internal

exposure to radioactive material that they accumulate. However, by
applying organ-specific weighting factors to individual organ doses, it is

possible to determine a whole-body result as an indicator of health risk due
to internal exposure. Combining this information with the total whole body

dose received from external exposure yields the total dose due to a
radioactive release. The millirem (mrem) (1,000 mrem = 1 rem) is used as

the unit of measure for total dose. Total dose is calculated for all exposure
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due to a radioactive release received by the individual in the subsequent 50
years (a 50-year committed dose).

The consequences of radiological releases are presented in two ways in the
MELCOR Accident Consequence Code System (MACCS) analysis. First is
the maximum-case potential exposure. This is referred to as the "maximally

exposed individual" (MEl), and can be defined as the maximum potential
whole-body dose that any individual can receive due to a release or series of
releases. The summation of all release impacts in a year is used to
determine the MEI, compliance with the National Emissions Standards for
Hazardous Air Pollutants (NESHAP) standard of 10 mrem, and compliance
with the program goal of 2 mrem. Second, the total population dose is
calculated by MACCS, which is the summation of the total dose to all
exposed people, and is expressed as "person-mrerms. This quantity can be
used to determine the potential number of cancer fatalities and genetic
defects in the exposed population which can be expected in subsequent
years as a result of the total population exposure. This is accomplished by
multiplying the population dose by the risk factors contained in the report
issued by the Fifth Committee on the Biological Effects of Ionizing Radiation
(BEIR V), which specifies a risk of 7.9 x 10,7 cancer fatalities per person-
mreom, and 2.1 x 10-7 genetic defects per person-mreom.

3.0 HEALTH EFFECTS

If the whole body is exposed to a very high dose of radiation, deatli may

occur immediately or within a matter of weeks. The dose that le kithal to
about 50 p~rcent of exposed individuals within 60 days after exposure is
about 500,000 mrem (Abrahamson et al., 1989). If a limited area of the
body is exposed briefly to a very high dose, death may not occur but there
may be other early (sometimes called "acute') effects. For example, doses
to the gonads (i.e., testes or ovaries) might cause sterility. Such effects are
considered to be acute or short-term effects, and are due to massive
damage to bodily systems. Short-term health effects are usually not
observed below an acute dose of about 25,000 mrem, although changes in
blood cells have been detected at doses as low as 5,000 mrem (National
Council on Radiation Protection [NCRP], 1971). Estimated doses to the
general population from normal operations of reactors and support facilities
are in the range of fractions of mrem per year of operation and fall well
below the level that would produce acute effects. Thus, acute effects due
to normal reactor operations are not considered credible health threats.

Doses of radiation that are well below the thresholds needed to produce
observable acute effects may have consequences later in life. Such doses
can produce latent, or delayed, health effects. Delayed health effects can
be broken down into two types: latent somatic effects and latent genetic
effects.
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Latent somatic effects are those directly observable in the exposed
individual, the most important of which is the possible development of
cancer years after exposure. Although the basic processes by which
radiation induces cancer may not be fully understood, studies of the
survivors of the atomic bombings in Japan, patients exposed to radiation,
uranium workers, and workers in the radium-luminizing industry (1 930s)
have established that the incidence of cancer is greater in groups who were
exposed to high doses of radiation in earlier years than in groups who were
not exposed.

Latent genetic effects are those that are observed in the offspring of
exposed individuals, including effects that may not become apparent for
several generations. Latent genetic effects are due primarily to mutations in
the genetic material of exposed parsons.

The data that established a link between cancer, genetic effects, and
radiation were collected for persons who received high doses; no equivalent
direct statistical link has been established between cancer and low doses of
radiation. However, a conservative assumption is that the probability of a
delayed effect is proportional to dose (linear dose-risk relationship);
therefore, a reduction in dose by one half would result in half the number of
persons developing the effect, a reduction by ten would result in a tenth the
number of persons developing the effect, and so on. Also, a linear dose-risk
relationship would enhance the meaningfulness of the population dose as a
measure of radiation effects on a population, since the predicted effects
would be based upon the population exposure regardless of how the

exposure was distributed among the individuals.
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